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CALENDAR 


1876. 


1876.—January 8. The session reopens after the 
New-Year’s recess. 
January 30. Holiday ; Matsuri of Komel 


Tenno. 

February 2. Semi-annual examination be- 
gins. 

February 11. Holiday ; Accession of Zimmu 
Tenno. 


February 15. First. session ends ; a rest of 
three days. 

February 16. Second session begins. 

April 3. Holiday; Matsuri of Zimmu Tenno. 

May 1. Lectures begin from 7 a.m. 

June 29. Class examinations for promotion 
begin. 
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July 10. Second session ends. 

July 11. Summer vacation begins. 

September 11. First session begins. 

September 17. Holiday ; Matsuri of Kanna- 
me. 

November 1. Lectures begin from 8 a.m. 

November 3. Holiday; Birthdav of the 
Emperor. 

November 23. Holiday ; Matsuri of Niiname. 

December 24. Session suspended for New- 
Year recess. 

1877.—January 8. Session reopens. 
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* Arranged in the order of seniority of service. 
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cal Department. 
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HISTORICAL SUMMARY. 


The institution vut of which the present Kaisei 
Gakko sprang, was founded by the Government of 
the Tokugawa family under the name of the Yogaku- 
sho (Institute of Western Knowledge), and its first lo- 
cation was at Kudan Zaka, Yedo. Among the earliest 
directors are sud to have been Tsutsui Hizen-no-ka- 
mi, Kawaji Sayemon-no-go, and Okubo Wukon- 
Shogen. It was opened for instruction mm January, 
1857, under Koga Kinighiro as principal, and Sugita 
Seikei, Mitsukuri Gempo, and others as teachers. 
At first only the retainers of the Tokugawa family 
were admitted into the institution, but afterwards 
the privilege was extended to the retainers of all the 
other families. The only language at first taught 
was the Dutch, but svon English and French as well 
as German and Russian were added. It was about 
this time that the institution conferred upon our na- 
tion an everlasting benefit by causing an English 
and Japancse Dictionary to be published. Among 
those who had the honor to compile this Dictionary 
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were Hori Tatsnoske, Nisi Shiuske, and Mitsukuri 
Teiichiro (now Rinsho). 

After several temporary removals the institution 
was finally located in 1862 at Gogingahara, where 
the buildings now occupied by the Foreign Language 
School, were erected for its accommodation. In the 
year following, departments of instruction in Mathe- 
matics and Chemistry were created. The same year 
was marked by the sending of four students from this 
institution to Russia. When in 1866 the Govern- 
ment sent fourteen students to England, five of them 
were chosen from among the students of the institu- 
tion, The first foreign teacher was employed in 1866, 
Mr. Gratama, of Holland. as Professor of Chemistry. 

During the revolution in Jsds, the school was 
closed, and the buildings were temporarily occupied as 
infantry barracks. But in September the school was 
again opened by the present Government under the 
charge of Kawakatzu-Omi and Yanagawa-Shunzo as 
directors. who were scon succeeded by Uchida-Tsune- 
jiro. In January 1869, Hosokawa Junjiro was ap- 
pointed as Uchida’s associate. In July 1869, Hoso- 
kawa was transferred tu another office, and Kato 
Hiroyuki was appointed as his successor. Since 
that date the directors have been changed several 
times. In 1869, Mons. Pousset was employed as 
teacher of the French language and Mr. Parry of the 
English. In April of the same year, Mr. G. F. 
Verbeck became a professor in the institution, which 
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position and subsequently that of principal, he con- 
tinued to hold till September, 1873. In July 1870 
the Central Government marked its appreciation of 
higher learning by directing cach provincial Govern- 
ment (Han) to select according tu the revenue received 
for education, one or more pupils, tu be educated in the 
Kaisei Gakkv. In June 1869, a German Department 
was added to the school. 

In July 1871, the Department of Education in con- 
nection with the other Departments of the Government 
was entirely reorganized. The present Mombusho 
was established and took charge of educational affairs 
throughout the empire. Important changes were in- 
troduced into the Kaisei Gakko, rendered necessary 
by the increase in number, and the advancement of 
the pupils. Systematic courses of study were estab- 
lished and additional branches were introduced. In 
March 1872 His Imperial Majesty the Tenno made a 
visit to the Kaisei Gakko. As this was the first occa- 
sion of the kind in the history of the empire, it was 
justly regarded as beginning a new era in the pro- 
gress of education, in which the Head of the Nation 
was to take the education of his people under his 
epecial care. 

In April 1873 the institution took another import- 
ant step in advance. The progress of the pupils 
during the past years had brought them to a point 
where facilities for higher education were required. 
Accordingly provision was made fur instruction in 
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several departments of special and technical learning. 
Courses of study were therefore projected in Law, 
Chemistry and Engineering, in English; in Polytechnic 
Science, in French; and in Mining, in German. A 
General Course of study, forming 8 suitable prepara- 
tion for these special studies, was arranged. 


During the summer of this year new buildings 
were erected for the advanced departments, and on the 
19th October were opened by His Imperial Majesty 
the Tenno. From this time the advanced departments 
alone constituted the Kaisei Gakko and the old build- 
ings continued to be occupied by the lower classes, 
which were organized into a separate Foreign Lan- 
guage School, arranged to comprise departments in 
the English, French, German, and Chinese languages. 


The present Director, Hatakeyvama-Yoshinari, 
began his duties December 19th 1873, and Hamao- 
Arata, Vice-Director. October 1874. 


In June 1875, eleven students were selected from 
the Kaisei Gakko to be sent to pursue their studies 
in foreign countries. 


The difficulty of carrving on higher special and 
professional education in three foreign languages, in 
accordance with the original plan, very early became 
apparent. Hence in June 1873, the Department of 
Education announced its determination to employ 
ultimately only one foreign language fur the pur- 
poses of higher education in the Kaisei Gakko, and - 
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to confine instruction in the others to the schools of 
foreign languages. 

In September 1875, the practical realization of this 
purpose began. 

The Polytechnic course in the French, and that of 
Mining in the German language, were abolished and 
a special course in Physics was established in the 
French Department. In June 1876 a number of 
students were again selected from the highest classes 
of the University to be seut to continue their studies 
in foreign countries, eight going to England and two 
to France. 
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REGULATIONS. 


I.—ORGANIZATION. 


1.--The Katsei Gakko is a Government University 
under the control of the Department of Edueation, 
audis designed to provide education in the higher 
and special branches of learning. 
2.——Tnstruction is given at present mainly mn the 
Isnghsh Janguage. 
3.—The University provides, for the present, the 
following courses of study, each three years in length, 
VIZ i-- 
Ist.—A General Course in Literature and Science, 
designed to be introductory to the special 
COUFSeS, 
2nd.—aA Special Course in Las. 
3rd.—A Special Course in Chemistry. 
4th.—.A Special Course in Engineering, 
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To these, other departments of special instruction will 
be added, as the circumstances of the institution may 
allow. 

4.—A Special Course has been established in the 
French Language for instruction in the higher 
branches in Physics, for the accommodation of those 
students who had previously been in the French 
Department. 

5.—These is a Technical Department attached to 
the Kaisei Gakko for instruction in the Arts and 
Manufactures. In this Department instruction is 
entirely conducted in the Japanese language. 


II.— ADMISSION. 


1.- Applicants for admission to the General Course 
must pass a satisfactory examination in the following 
subjects, viz : 

Reading and composition in the Japanese lan- 
guage. 

Reading, writing, speaking, and composition in 
the English language. 

Geography, descriptive and political. 

Elementary General History. 

Arithmetic, aud Algebra as far as Quadratic 
Equations. 

2.—Students are admitted annually at the begin- 
ning of the academic year in September. Examinations 
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for admission will be held each year in July, during 
the three days immediately preceding the close of the 
session, and also in September, during the first three 
days of the session. 

3.—Applicants for admission to an advanced stand- 
ing, besides being examined upon the subjects named 
in Article 1, will also be examined in the subjects of 
study already passed over by the class which they 
desire to enter. 

4.—Applicants must be above fifteen vears of age. 

‘.—-Before admission all applicants undergo a 
medical examination: and uo persons will be received 
who have not been vaccinated, or who are found to 
have contracted any organic disease which is lable 
tu interrupt their course of study. 

6.—After an applicant has passed his entrance 
examination he is required to present a bond executed 
on the part of himself and an approved surety, by 
which de binds himself to conform to the regulations of 
the institution, and to remain in the institution until 
he completes his chosen course of study, 


III.—EXAMINATIONS AND GRADES. 


1.—Examinations for the purpose of testing the 
advancement of the students and determining their 
relative rank in scholarship, will be held at the end 
of each term. In addition to these periodical ex- 
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aminations, the professors may at their discretion 
‘hold intermediate examinations, and the results of 
such examinations will be taken into account in esti- 
mating the grade of students for the term. 

2.—The periodical examinations will be conducted 
partly in writing and partly orally, and a report will 
be made by each professor of the results in each 
subject of study. They will be held after due notice, 
and officers from the Department of Education will 
be present. 

3.—A record of the term work of the classes will 
be kept, either daily. or as shown in their occasional 
examinations, graded from © fora failure to 10° for 
perfect work. At the end of each session each pro- 
fessor shall report to the director the combined result 
of such recorded marks in each subject, estimated on 
a seale of 100, and shall also report the corresponding 
marks obtained in each subject at the periodical exa- 
mination. 

4.—The grade mark of each student in each subject 
will be determined by combining the marks obtamed 
for class work during the termi, and those obtamed 
at the exmination, allowing twice as much weight te 
the former as to the latter. 

4§.—The general average of each student will be de- 
termined by combining the marks obtained by him im 
lis several studies. allowing to each a weight: propor- 
tioned tu the time allotted to it in the schedule of 
studies. 


6.—At the close of each term a list of each class 
will be posted in the Director’s roam, arranged in the 
order of merit, giving for each student his relative 
standing in each subject, and also his general average. 

In the Calendar the names of the students will be 
printed in the order of merit. 

7.—If in any study the mark of a student falls be- 
tween 40 and 60, he will be allowed two months for 
preparation and then will be submitted to a new ex- 
amination. 

8.—No student will be entitled to receive a certifi- 
cate at the close of the Peneral course, or be allowed 
to enter as a student in either of the special courses, 
if he fails to pass in his examinations in any of the 
subjects of his previous course. 

fu like manner any student who fails to pass in any 
ofthe subjects of his special course will not be recome 
mended to the Minister of Education for a diploma. 

Provided, however, if the failure to pass in either 
of the above cases be in not more than two subjects, 
aud these of muner importance, the Direetur may, on 
the special recommendation of the faculty, in the case 
ofa promising and diligent student. suspend the 
operation of this rule. 

9.—If in any study the grade mark of any student 
for any session fall below 60, he shall not at the end 
of the year be promuted to the higher grade, wadess 
he shall on re-examination be found to have made up 
his deficiency. 


4,—During the period from November Ist to April 
30th, the lectures are held between & A.M. and 12 ., 
and between 1.30 p.m. and 2.30 p.m. During the 
the period from May Ist to October 31st, the lectures 
are between 7 A.M. and 12 M. 

The exercises of the classes in Japanese translation 
and composition are held for one hour between the 
hours of 3 p.m. and 5 P.M. 


VI.—OF STUDENTS’ EXPENSES AND 
SUPPORT. 


1.—To all students hereafter admitted to the Nai- 
sel Gukko. a tuition fee of two ven per mensem is 
charged mn the General Course, aud four ven da any 
one of the Special Courses. It is payable at. the 
beginning of each month. 

2.—When a student ir unable to pay the fees for 
tuition, the Director, upon the presentation of satis- 
factury evidence thereof. may reduce the tuition fee 
to one-half. or if necessary, te one-fourth. of the 
regular sum. 

3.—For those who desire to reside in the University 
suitable quarters are provided. They will be furnish 
ed with fvod, fuel, lights, and other requisites at 
cost. At present the price of board, fuel, lights 


ay) Oa 


etc. 18 about four yen per mensem, but it may 
vary with changes in the prices of the articles 
furnished. Furniture stutable for the rooms will be 
provided at the rate of thirty sen, and washing and 
mending at twenty-five sen, per mensem. 

These charges are pavable at the end of each month. 

In case of Hlness, students are supplied with the 
necessary medicines, for which they pay onc-fourth of 
the actual cost. 


VI!T.—OF RESIDENT STUDENTS. 


}.—It is required that all Students shall regularly 
take exercise by walking, athletic games and gyvm- 
nastie drill. Provision is made for regular istruc- 
fon in evinnastics under competent teachers. 

2.— Attention to personal neatness is enjotmed upon 
all the students, and courtesy and politeness are ex- 
pected from them towards ofHcers, professors, visiturs 
wad cach other. Those failing im these particulars, 
or fuiluge to maintain on all occasions the character 
aud nanners of gentlemen, will be deemed unfit te 
enjoy the privileges which the government provides 
for them in this University. 

3.—Each rovm shall appoint in successivn enc of 
ity number to serve as day-officer, who shall be 
responsible for any disorder in the rooms and shall 
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4,—During the period from November Ist to April 
30th, the lectures are held between & a.m. and 12 M., 
and between 1.380 pm. and 2.30 rv. During the 
the period from May Ist to October 31st, the lectures 
are between 7 a.m. and J2 M. 

The exercises of the classes in Japanese translation 
and composition are held for one hour between the 
hours of 3 pea. and 5 pm. 


VI.—OF STUDENTS’ EXPENSES AND 
SUPPORT. 


1.—To all students hereafter admatted to the Naa 
sel Gakkow a tuition fee of two ven per mensenmt ts 
charged in the General Course. aud four ven ia any 
one of the Special Courses, Hois payable at. the 
beginumg of cach month. 

2.—Whenu a student is unable tu pay the fees for 
tuition. the Director, upon the presentation of satis- 
factory evidence thereof. may reduce the tuition fee 
tu vne-half. or if necessary, te Gue-tourth. of the 
regular sum. 

38.—For those who desire to reside in the University 
suitable quarters are provided. They will be furnish- 
ed with fuod, fuel, lights, and other requisites at 
cost. At present the price of board, fuel, lights 
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ete., is about four yen per mensem, but it may 
rary. with changes in the prices of the articles 
furnished. Furniture suitable for the rooms will be 
provided at the rate of thirty sen, and washing and 
mending at twenty-five sen. per mensem. 

These charges are payable at the end of each month. 

In case of ness, students are supphed with the 
necessary medicines, for which they pay one-fourth of 
the actual cost. 


VI¥.—OF RESIDENT STUDENTS. 


P—IJt is required that all Students shall regularly 
take exereise Dy wiadhing. athletic games and gvm- 
mastic dr dl. Psovisten is mide tur reeular instruc- 
tion i eVinnasties oder competent teachers, 

Ve Attention te persomil neatiess is enjoined upon 
all the studeuts. aad courtesy and politeness are ex- 
pected from them towards otticers, professors, visiteurs 
wud each other. Those failing in these particulars, 
oP fathiug te maintain om all occasions the character 
aud manners of gentlemen, will be deemed untit to 
enjoy the privileges which the gevernment provides 
for them in this University, 

3.—HBach room shall appoint im succession one of 
ity number tu serve as day-othcer, who shall be 
respousible fur any disorder in the rooms and shall 
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report any want of neatness in dress on the part of his 
room-mates. Offences in these particulars shall be 
reported to the inspector. Students under seventeen 
years of age are exempt from serving as day-officer. 
4.—The student in each class or section, who has 
had the highest general average at the preceding 
examination, shall have the title of Class-leader. and 
he shall be the spokesman of his class when necessary. 


VIII.—OF THE HOSPITAL AND MEDI- 
CAL ATTENDANTS. 


1.—A hospital under the charge of a competent 
medical staff is provided for the reception of those 
who are sick. 

2.—A medical officer will. as often at least as once 
a month, make an inspection of the students, and 
their rooms. clothing. and food, and ie empowered to 
take measures to correct Whatever cudangers their 
health aud vigor. 

3.—Students receiving medical attendance, cither 
in their rooms or at the Hospital. are required to pay 
only one-fourth the cust of the medicines prescribed. 
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IX.—OF THE LIBRARY. 


1.—The books in the Library of the University are 
for the use of the professors and students. 

The books of reference are not lent, but are to be 
consulted in the Library. 

2.—The students are required to supply themselves 
with their respective text-books, but in case any of 
them are unable to do se, the Director may give them 
a special permission to borrow them of the Library. 

3.—The books required for the several classes are 
issued by the Librarian to the students on the pre- 
sentation of a certificate, signed by the respective 
professors aud counter-signed by the ispeeter. 

4.—When books are lost or injured, those to whom 
they have been lent are held responsible aud must 
make repayment. 

o—-A Reading Room is provided tor the use of the 
professors and students, containing books. periodicals 
and newspapers. It is open tu the students on ordi- 
nary davs from 12.00 pat. to 9 paw. Neither bouks 
nor periodicals can be taken from this room. 

6.—The collection of Books in the Library of the 
University consists mainly of books of reference and 
text-books for use in the several departments of 
instruction. Important additiuns have been made 
during the past few yeurs, especially in the English 


books on Law, on Engineering, and Chemistry. The 


whole number of books in the Library at present is 
as follows :— 
Volwnes il TNCs livedsieassrweiesecarees | Fi 08 
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X.—OF APPARATUS &c. 


1.—The apparatus, models and specnmens belongime 
tothe University miay be issued te the professors of the 
several departinents. for use in their) experimental 
Hlustrations. 

2.—The collection of apgaratus i Physics ilus- 
trates. with mere or less completeness, the various 
branches of the sulject. 

There is a Workshop In connection With the Tech- 
nical Department of the University. tn which the 
repairs of the apparatus are atrended to. and uew 
pieces are made according to models, or from th- 
plans of the professors. 

The present available plivsical apparatus includes : 
A collection illustrating the laws of motion and 
furce, including Kater’s peudulum for measuring the 
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force of gravity, and Foucault's pendulum for show- 
ine the rotation of the earth. 

Standard weights and measures of France and the 
United States, and standard weights of Japan, Eng- 
land and Holland. 

Apparatus illustrating the laws of liquids and 
gases, such as Regnault’s apparatus for determining 
the expansion of gases; Dalton’s apparatus for de- 
termining the tension of vapors: Gay-Lussac’s and 
Dumas apparatus for determining the density of 
gases yar-pulnps : Models of water-pumps. 

Apparatus for ilustrating the laws of heat. mclud- 
ne Mellours complete apparatus for the study of 
radiant heat. 

Acoustic apparatus, imcluding monochords, organ 
pipes, svrens, Neemig’s manometric flame apparatus, 
AC. 

Optical apparatus, iucludiug a set of mounted 
hurrors, lenses and prisms : a spectroscope : a jarge 
compound microscope: a sular microscope ; a mag- 
nesitn steriopticon : refracting telescopes, Duboscy's 
photo-electric regulator, ete. 

Electrical apparatus, including a large Iaumsden’s 
plate electrical machine, with a full set of appendages. 

Galvanic batteries, Thomson's mirrer galvano- 
nieter and quadrant electrometer, 
Morve's electric telegraph. 


Ruhmkorft’s coils, &c. 
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3.—For the accommodation of the departments of 
analytical chemistry. a laboratory. sufficient for its 
present wants. has heen built and titted up. It con- 
tains a large room for analysis. a convenient lecture 
room, and chemical-stores room. office, €c. The fol- 
lowing summary exhibits its principal equipments. 
A collection of glass apparatus commonly used) by 
students of qualitative analysis—such as spirit-lamps, 
flasks, test-tubes, beakers. re-agent bottles. &e. 
Apparatus used in quantitative analvses—dessica- 
tours. &c. :— 
Chemical balances. for heavy. and for light 
weights. 
Assay balances. weielits. 
Measuring apparatus— flasks. burettes. pipettes, 
Platinum crucible-dishes. 
Apparatus for organic analysis—Gas aud charcoal 
combustion furnaces. Ac. 
Apparatus for gus analysis. 
Wilhamson and Russell's vas analy sis apparatus. 
Cathetometer. barometer, Bunseu’s gas apparatus. 
Apparatus for determining vapour densities. 
sprepgels mercury pup, 
Spectruscope, ordinary refraction, and diffraction, 
Gsalvanic cells. induction coil. 
Apparatus for assaying. 
Muffle furnaces—Flattiug mills, and the other 
apparatus necessary, &c., crucible, tongs, &c. 


ae )) | Sen 


Apparatus for experiments at lectures. 

Hofman’s apparatus for showing the compo- 
sition of different gases. 

Glass blower’s table, Bunsen’s photometer. 

Saccharimeter. 

For the illustration of the lectures on chemical 
technology, diagrams are now in course of 
preparation. 

To meet the needs of the Chemical and Physical 
Departments there is, in connection with the 
University, a Laboratory for the preparation 
aud puritication of Chemicals. At present the 
purification is mainly on Acids: but it is intended 
tomakea fuller equipment of the Laboratory and 
to purifv other Chemicals, as may be required. 

4.—The engineering collections now in hand, or 

ordered from Eurepe and America, ave briefly sum- 

med up as follows :— 

Testing Machine for compressive strength of timber, 
stone, and brick, de. de. 

Testing Machine for transverse strength of timber. 

Testing Machine for torsional strength of timber. 

Testing Machine for tensive strength of wire. 

A Collection of tested specimens of about 200 kinds 
of Japanese timber. 

About 100 tested specimens of English iron, steel, 
timber, &e., Ke. 

A large number of patterns (as actually used in the 

foundry) of parts of machines. Model of Skew bevel; 
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4 Specimens of Boiler work; models of piston and 
rings; eccentric and clips; Thompson's inward flow 
turbine; cylinder cover; rim of spur wheel; box 
coupling; corn mill; reversing gear; shifting slides 
and cams; worm and worm-wheel: steam crane; 
forked connecting red; cross-head piston rod ; 
slide blask and bars; pump; steam engine: cast- 
iron crank, part of shaft and crank pin. 

Model of cone pulley for four speeds, 2 spur and 3 
elliptic toothed wheels ; five parallel motions, 

Whitworth’s quick return motion, 

Wrought-iron crank shaft. 

Cylinder cover and joint. 

Model of air pump valve: bevel pinion: breast 
water wheel; pedestal complete with wall plate: wall 
bracket and plate; tank corner with outside flanges : 
connecting rod end; flange coupling; disengaging 
eluteli: arm of bevel wheels arm of mortice wheel : 
ship screw-propeller. 

A collection of models and diagrams illustrative 
of properties and behaviour of steam as used in en- 
eines, anda Richard's steam engine indicator and 
reducing gear. 

Model of a lattice girder bridge and a bow-string 
girder bridge; rod reciprocating by means of one 
eccentric pin and link, also slide and expansion valves: 
a plate girder bridge: a road suspension bridge : 
w king post. 
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Half full model in wood of s.s. “City of Berlin.” 
9 3988p tygy: 808. SS Macedon.” 
93s, OF Avon Darque “ Quillota.”’ 
The instruments supplied for the use of surveying 
students are : 
3 Sets of Transit Theodolites : Cradle Theodolite. 
Eckhold’s Omnimeter; Engineer's Dumpy Level. 
2 Sets of Mining Compasses. 
2 Sets of Plane Tables. 
Prismatic Compass; Optical Square. 
Siderial Chronometer: Mean Time Chronometer; 
Surveyor’s Compass; Buut’s Solar Compass. 
Box Sextant; 2 Sets of Ship’s Sextant and Arti- 
ficial horizon: Aneroid barometer; Survey- 
ors Mountain barometer: Clnometer: 2 
Nets of Cross Staves: Feet and Metre Chains : 
Tapes > Arrows : Levelling Rods, &e. 


Drawing Orricr, 

Complete furnishings for a Large Drawing Office, 
viz: Over one hundred Wall Drawings illustrating 
Civiland Mechameal Hnemeering. 

A collection of models of several Structures for 
Suilding in Wood and Tron. 

Models of different Screws and Spirals. 

Models of different construction of River-dams. 

Models of different construction of Staircases. 

About one hundred models illustrating geometrical 
and perspective projection. 
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Over two hundred pieces of T squares, Set squares 
French and Ship Curve, Splin, &e., dc.; and three 
hundred sheets of assorted Drawing Copies, for the 
nse of the Engineering Students. 

5.—The following collections are now in hand. or 
on their way here from Enrope and America. 


MINERAL (CABINET. 


Comprised in this Cabinet are the following collec- 
thons—— 

Ist.—About four thousand mineral specimens, form- 
ing the new collection, to be kept under glass in 
table cases : inelnding a collection of Jarge  spe- 
cinens, to show the association of minerals, and 
smal collections of natural crystals. pseudo- 
morphs, &e.. de. 

2nd.—About nine hundred crystal-models in wood 
and glass. to illustrate the lectures on Crystal- 
lography. 

srd.—Over a thousand nuneral specnnens for the use 
of the students, and always accessible to them. 

41]1.—-Miscellaneous collections, to Ulnstrate pliysical 
properties of minerals, color, hardness, &e. 


(FEOLOGICAL CABINET. 


This cabinet will include— 
A collection of about five thousand specimens of 
rocks and fossils from Europe and America. 
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An economic collection of about twelve hundred spe- 
cimens of ores. fuels, clays, building materials, 
ete., ete. 

A collection of stone and bronze implements. 

A collection of casts of rare fossils. 

A collection iWlustrating the geology of Japan. 


MIntnc CABINET. 


Included in this cabinet will be— 

A collection of about fifty models in wood and iron, 
of shafts, slopes. tunnels, and other underground 
workings, showing different plans of work, man- 
ner of timbering. arrangement of hoisting, ventil- 
ating, and pmmping machinery, tramways, cars, 
etc., ete, 

A collection of actual mining tools, lamps, surveying 
instruments, auemometers, ete, ete. 


METALLURGICAL CABINET. 
we * é . 4 » a H ¥ 


A collection illnstrating the metallurgy of Japan. 


BOTANICAL AND ZOOLOGICAL CABINET. 


This contains 

Ist. A very complete * Hermer detude,” in 30 
volumes. 

2nd. The © Herbarium of Nippon,” in 4 volumes. 

Also skeletons, skulls, and models in papier mache 
of Man, and of the nervous, circulatory and digestive 
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organs of man, and of the principal orders of animals, 
together with moulded or otherwise preserved speci- 
mens of the animals themselves; as well as charts and 
drawings illustrating these two branches of Natural 
History. An expedition has been sent out during the 
past summer for the collection of specimens for this 
Cabinet, the results of whose labors promise to greatly 
enrich the cabinet, and increase the factlities afforded 
to the students of this university in acquiring a know- 
ledge of the Fauna and Flora of Japan. 
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XI.—SOHEDULES OF STUDIES. 


1.—Students will not be admitted into any one 
of the special courses, unless they have passed 
examinations in English, History, Mathematics, 
Physics, Chemistry, Natura] History and Drawing, 
as mentioned in the schedrles of studies in the 
General Course. 

2.—The General Course is pursued for three years, 
and each year 1s divided into two terms. Students m 
the first year of the General Course constitute the 
third general class, those in the second year constitute 
the second general class, and those in the third year 
constitute the first general class. 

3.—Students, after having passed the entrance 
examinations, will form the third general class, and 
pursue the studies of the General Course in the first 
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year; but in case any are able to pass the requisite 
examination, they may be admitted into another suit- 
able class. ; 

4.—The course in Physics, in the subjoined 
schedules, has been provided only for those students 
who have learned the Fre uch language-in the Univer- 
sity, and therefore no person will be admitted here- 
after into this department. 

5.—Besides the studies indicated in the following 
schedules, all the studencs in the institution are re- 
quired to read Japanese books, to practice in 
Japanese composition, and to make translations from 
Kneglish tuto Japansse. Th» Law stu lents are also 
required to study Japanese Law, and special parts of 
Chinese Law. 


GENERAL COURSE. 


Facu.ty (1876.) 


Pe Vs, VEEDER siiccrestisadsihaaicinameeiest NVRION: 
D. B. McCarran........ssseceeeeee Natural History. 
JAMES SUMMERS ooe.eeecesseecees English Literature. 
W.. E. PARSON.....cccecccescecceesscees Mathematics. 
HORACE WILSON. scesscccsesecceeseeees Mathematics, 
F. W. Sy u.............6.-Philosophy and History. 


H. N. ALin..........-00000066-Mnelish Language. 
Epmunp Naumayy......Mineralogy and Geology. 
G. J. Rockweu....... gseawens General Chemistry. 
J. VR. WASSON.. ce ecco .kustrumental Drawing. 
YAMAGAWA-KENJIRO.. .....- Assistant in Physics. 
NAKANO-TOSTI0..0.0000cseeees Assistant in Geology. 
YVAMAOKA~NARIAK 1. cecececescssccecsececccces Draw ine. 


KANO-TOMONOBU 2. eee eecesseeeocecesseseseees DAW INS, 
FIRST YEAR. 


First Terms: 
English Language.—Rhetoric; Composition. 
Mathematics.— Geometry; Algebra. 
Geography.—Dhysical. 
History.—History of England. 


pan sme 


Natural History—-IIuman and Comparative 
Anatomy and Physiology. 

Drawing.—Free-hand : drawing from copies and 
from simple models. 

Second TERM : 

English Language. -Kuglish Literature. 

Mathematics. Algebra : Geometry. 

History.—History of Franee. 

Natural Historv.-—Botany, structural aud analy- 
tical. 

Drawine.- Free-hand : drawing from round or 
solid forms : shading solid forms. 


SECOND YEAR. 


First Tenw : 
Knghish Language. -—-Enghsh Literature : Com- 
position. 
Mathematics.x— Algebra finshed ; Geometry. 
Historv.—Philosophy of History. 
Physics.—Elements, with experimental illustra- 
tions. 
Natural History.—Systematic Zoology. 
Drawing.—Free-hand, from nature ; flowers, fruit 
and human figure. 
Seconp TERM :; ; 
English Language.—Logic, with Essays. 
Mathematics. —Geometry finished. 
History.—Philosophy of History coutinued. 
Social Science.—Political Economy. 
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Physics.—Elements, with experimental illustra- 
tions. 

Natural History.—Botanical Classification and 
Botanical Physiology: with lectures ou the 
Botany of Japan. 

Drawing.—Free-hand, fron: nature: Jandscapes 
and architectural forms, 


THIRD YEAR. 


Finst Tern : 

English Language.—DLoeic, with Essays. 

Mathematics. —Trigonometry and Apphieations. 

Philosophy.—Intellectual Philosophy. 

Physics. —Blementary 9 Mechames :  Cosmical 
Physics. 

Chenistry.—General Chemistry (lnoerganic). 

Natural History.—Hlements of Mineralogy. 

Drawing.—Instrumental, Geometrical Construc- 
tions and Projections. 

SeconD TERM : 

Cosmical Physics.—Astronomy,. 

Mathematics.—Conic Sections and Co-ordinate 
Geometry. 

Philosophy.—Moral Philosophy. 

Chemistry.—General Chemistry (Inorganic). 

Natural History.—Elements of Geology. 

Drawing.—Perspective, Machine Drawing, and 
practice in making sketches, measurenients 
and finished Drawings. 
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SPECIAL COURSE IN LAW. 


Facutty (1876) : 


NV FAG SN a is Seda heeded elec ieee es Law. 
Ts aN pik VLAN cocicataena seu eae ew eneeunieen wee se Law. 
TONG SS VOSIIALU oe tesd ocacetucderseieecesseian Law. 
WO Ne MGR VEG iexdatoose shoved hleecdvaw eds French. 


RIRST YEAR—JONIOR CLASS, 


The Law of Real Property. 
The Law of Personal Property. 
The Law of Contract. 

The Law of Crimes. 

French. 

Elective :—Constitutional Law. 


SECOND YEAR.—MIDDLE CLASS. 


The Law of Evidence. 

The Law of Procedure. 
a.—Civil Proceedings. 
6.—Criminal Proceedings. 

Equity. 

Admiralty Proceedings. - 
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Practice in Moot Courts. 
French. 
Elective :—Roman Law. 


THIRD YEAR.—SENIOR CLASS. 
GENERAL REVIEW oF Two PrEvivts YEAR». 


International Law. 

a. Public International Law. 

6. Private International Law. 
Continuation of Practice in Moot Courts. 
Jurisprudence. 

Elective :—Special parts of Code Napoleon. 


SPECIAL COURSE IN CHEMISTRY. 


Ths: Wo, AAT RIN SON cae einsetcicoeceneseinng bat Analytical 

and Applied Chemistry. 
Pe Vic MD Eaiteint tanta wsenterveces .Physics. 
Epmunp NAUMANN. eee Geology and Mining. 
Lig ake OOK WAM Liendtniecissudes General Chemistry. 
VAMAOK ASD TRO. ccc eee eee Assistant in Laboratory. 
NAKANO*TOSINO. cc ceeceseeees Assistant in Geology. 
Koc.a-MORITALO «0.0... 000 ‘iacisieniasudeeeme tenes French. 


FIRST YEAR.—JUNIOR CLASS. 


Analytical Chenustry.—Practical work in qualita- 


tive and simple quantitative analysis. 


Metallurgy. 

Organic Chemistry. 

Physics.—Lectures and Laboratery Practice. 
Mineralogy. 


French.—To be studied with special reference to its 


use in scientific studies, 
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SECOND YEAR.—MIDDLE CLASS. 


Analytical Chemistry.—Quantitative Analysis. 
Chemical Technology. 

Physics.—Lectures and Laboratory Practice. 
Geology. 

French.—A French scientific author to be read. 


THIRD YEAR.—SENIOR CLASS. 


Analytical Chemistry.—(Quantitative Analysis and 
Assaying. 

Chemical Technology. 

Mining.—Recounaissance ; Surveying; Explvita- 
tion ; Ore-dressing. 
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SPECIAL COURSE IN ENGINEER- 


ING 
TRH. MID satwiiessaicess Mechanical Engineering. 
oUt MASSON oouwses cst Giawadiee Civil Engineering. 
EDMUND NAUMANN. ee eeeceeeees ‘reology & Mining. 
TR NY MA Onccsweries eee Assistant in Lngineering. 
TAKAO-TOSHLO. cess ce seeneees Assistant in Geology. 
KKoGA-MORITARO ...cc eee eee cece eeaee siaseciaaedt TORCH, 


FIRST YEAR.—JUNIOR CLASS. 


Higher Mathematics. 
Mechanics and Mechanism. 
Strength of Materials—Tectures aud Experiments. : 
Graphic Calculation.—Lectures and Practice. 
Land Surveying.—Lectures, Field and Office Prac- 
Lice. 
Physics.—Lectures and Laboratory Practice. 
French.—To be studied with special reference to its 
scientific and technical use. 
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SECOND YEAR.—MIDDLE CLASS. 


Thermodynamics, Theoretical and Applied. 

Strength of Structures. 

Machine Drawing. 

Efficiency of Machines, and lectures on Workshop 
Practice. 

Railway Surveying and Construction.—Lectures, 
Field and Office Practice. 

Geology. 

Physics.-—Lectures and Laboratory Practice. 


Freneh.—A French scientific author to be read. 


THIRD YEAR.—SENIOR CLASS. 


Lectures on the Design of Land, Locomotive and 
Marine Engines. 

Practice in designing Engineering Works, and in 
making Working Drawings and Estimates. 

Hydraulic Engineering. 

Geodesy .—Lectures, Field and Office Practice. 

Mining.—Reconnaissance ; Surveying; Exploita- 
tion and Ore-dressing. 


SPECIAL COURSE IN PHYSICS. 


PROGRAMME DES COURS DE 


PHYSIQUE. 
Facu th (1876.) 
G. BERSON. .ccccceceneeeeees Physique at Mécanique. 
SS. MANGEOT. coccsecssecesceeesescsoees Mathématiques. 
P. Fou Que...... Mathématiques et dessin linéaire. 
Eis DOR Vatanicaveuaswannssetee Littérature et histoire. 
ANNEE. 
Phypique ......e06 Physique élémentaire. 


Mathématiques...Algébre complémentaire, Géométrie 
analytique plane, Géométrie ana- 
lytique de Jlespare, Géométrie 
descriptive (théorie et épure.) 

Mécanique......... Mécanique élémentaire. 

Dessin. 
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3.—Although the object of this department is as 
atated above, the students must go through a preli- 
minary course of instruction in Chemistry, Physics, 
Mathematics, ete. 


4.—The course of instruction extends through three 
years, of which one and a half years are employed in 
preparatory studies, and the remaining one and a half 
years, in special studies and technical work. 

35.—Only day scholars are received inte this depart- 
ment. FJnstructiun is given gratuitously, and the 
students are net only allowed free ure of apparatas 
belonging to the Institution, but are also provided 
with chemicals. 

G.—PFer admission ito the ansutution applicants 
must be above enrhteen veurs af age, and mast Pass 
a satisfactory exam uation in Reading and Composi- 
tion in the Japanese Language, and also Arithmetic. 
But vach applicant may be subject to further exami- 
Dation if tt is deemed necessary, 

wom The students are to ubderge Wa regular eX- 
aminations a vear, and if the examination wiark of 
any student falls heluw twenty per cent. he will not 
be allowed teremain in the Institution another term. 


6.—When a student has completed his course, he 
Will have te pass a final examination. and if his ex- 
annivation proves satisfactory, he will receive from 
the Institution a certificate, testifying as to his 
qualifications. 


PREPARATORY AND SPECIAL 
COURSES. 


Facccry (1576.) 


Gr. WAGENER,.. 0... cc cess eee Arts and Manufactures. 
TOYAMA-MASAKAZU, 0.000. Chemiustry. 
RuMazawa-Zensan,...... Phy ses and Chenustry. 
Uvrexo-Tecausirsy, ooo... Mathematics. 

OAD ACGTINZG, cocccce cece eee Practoal Arts. 
Wana-Tstwasitno, .o...0. Mine rales. 

SHodl- TKI, 2.0.0.0... .00 wee Practical Chemistry. 


SpHimoaki-Murusiry, ...... Practical Chemistry. 
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I.—_OHEMICAL ARTS. 
PREPARATORY COURSE. 


FIRST YEAR. 
Finest Stresion. 
Arithmetic. 
Physica. 
Inorganic Chemistry. 


widpes 
SECOND SESSION. 


Algebra. 

Organie Chemistry. 

Chemical experiments. 

Qualitative Analysis.—Lecture and Labo- 
ratory work. 

Drawing. 


SLCOND YEAR. 
Finest Ses-t0n. 


Mineralossy. 

Quantitative Analvsis.—Lecture and Labo- 
ratory work. 

Preparation of chemical reagents. 

Drawing. 


SPECIAL OOURSE. 
ONE YEAR AND A HALF. 


Practical Training in the Manufacture of Chemi+ 
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Iil.—MECHANICAL ARTS. 
PREPARATORY COURSE. 


FIRST YEAR. 
First Session. 
Arithmetic. 
Phyvsies. 
Inorganic Chemistry. 
SECOXP SEssi0y. 


Algebra. 

Geometry. 

Trigonometry. 

Practice in handhuy instruments. 
Drawing. 


SECOND YEAR. 
First Srssios. 
Mechauics. 
Practiial tratnine oo. tie Manufacture of 
parts 2 Mux hha. 


SPECIAL COURSE, 


ONE YEAR AND A HALF. 


Practical training in the Manufacture of 
Mechanical Products. 
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SYLLABUS OF SUBJECTS. 


I—ENGLISH LITERATURE, RHETORIC 
AND LOGIC. 


The study of the Euglish Language and Literature 
includes the origina, developement, gramtaar and con- 
pestion of the bnghsh Language ; also the origin, 
developement and characteristics of English Litera- 
ture, marking the growth of the language aud litera- 
ture, and the influences which produced the changes 
aud waprovements therein. 

Under Rietoric will be studicd the systematic ar- 
rangement of the facts aud arguments relating to a 
given subject; the division of the subject according 
toa recogiised: method, and the ornaments of a good 
prose style 5 figures of speech ; beauties of style ; elo- 
cuuon ; taste ; criticism. 

Under Logic is included the whule science of Iu- 


ference, Deductive and Inductive, with occasional lec- 
tures on the History of Dialectics. 

The student will be required to produce exercises 
in English paraphrasing, by making abstracts, writing 
essays, speeches, critiques, reviews, making a precis, 
an index, or inditing formal letters in official or com- 
mercial correspondence. 


The Text Books are; 
Marsh’s History of the English Language. 
Morley’s History of Enelish Literature. 
Cnderwoed’s Manual ef Enelish Literature. 
Haven’s Rhetoric, or Baas Rie tere. 
Fowler's Deduetive Leute. 
Rillick’s Studeat’s Haud-Book to Mall's Lesie. 
Shakespeare. 


IL.—HISTORY AND PHILOSOPHY. 


The students whe enter the University are expected 
to be sufficiently instructed in the general outline of 
Universal Histerv. They are oecumed during the 
first term of the first year in the careful stady of Eng- 
lish History, using the Student's Hume as a text-leok, 
The second term is employed ina simular manner on 
Chambers’ History of France. Essays ou given topics 


are required. 
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During the whole of the second year attention is 
given to the Philosophy of History, the various aspects 
being treated by the Professor in lectures, of which 
the stadents take notes, and upon which they prepare 
Written essays, 

The first terin of the third year is occupied with 
Mental Philosophy, and the second term with Moral 
Philosophy, the students using Dr. Haven’s Treatises 
ax text books: but alae expressing themselves in orig- 
Inal Analysis and Classification. Essays are likewise 
prepared and criticised. 


IlI.—MATHEMATICS. 


In the general course the Mathematical instraction 
is of an elementary cliaracter, desigaued to give a sie 
ficlont tractites te the student ta enter AV One of the 
spechil courses. En the first vear Aliebra is) carried 
threugh to the General Theory of Equations, and the 
element~ of Geometry arc also ninastered, 

During the second year Alevbra and Geometry are 
both finished. During the third vear Trigonometry, 
Come Sections, aud Cieoernlinate Geometry are com- 
pleted. 

Higher Mathematics is pursued by the stadenta of 
the special course in Engineering. 


—~ 


IV.—PHYSIOS. 


The instruction in Physics is given in the second 
and third years of the general course, and in the first 
and second years of the special courses in Chemistry, 
Engineering, ete. 


I.—GEXERAL Cot nse, 


The aim of the instruction connected with the gen- 
eral course is the acquisition by the student, of sneh 
a knowledge of the science as should be in the pos- 
sersion of every educated. and especially. of every 
professional man. 

The whole subject is first gene over in a series of 
familiar lectures or conversations, Ulustrared with ex- 
perimeuts : the student bere proved dow oth sactalide 
text books, upon which, tevether woth the bo tures, he 
ib frequently examined. He becomes fam har with 
the language of the scree. witnesses Che most ime 
portant actions of the fords of nature. and learns 
something of their accepted explauation. A year ts 
devoted to this more general ard cursery view, 

The student i presumed te have new yamed suf- 
ficieat knowledge of Mathematius to enable bam to 
stu ly to advantage some of the theoretical prawiples of 
Dynainics, (Statics and Kanetie pin ther application 
to the Mechanics of selids, liquids and gases > and his 
attention is given to these sulgects danny the first 
term of the third year of the general course of studies, 

The second term of the same year 6 devoted te the 
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various subjects which are grouped under the head 
of Cosmical Physics. These subjects are :-— 
The motions of the heavenly bodies. 
Universal gravitation. 
The light of the heavenly bodies, 
Atmospheric Phenomena of Light. 
Terrestrial temperatures, 
The pressure and currents of the atmosphere. 
Hvydrometeorology., Clouds, rain, snow, hail, &e. 
Atmospheric Klecrricity, 
Terrestrial Mavnetism., 


[l.—spretan CoUuRsR. 


The cbjvet of the speeral course is two-fold; Ist, the 
mere monute and detated steady of the subjects which 
follow Mechanies woth the application of mathema- 
teal methods connd Gnd. the acquisition of eka in 
phasical mampnolntien, bv practical, work in the 
physical laboratory, 

In the first veur dectures are given on Acoustics, 
Heat, DLaght. Flectraaty and Maynetiam. The con- 
atruction of physwcal formulas, and their use in the 
soltitien of practical probleme, receive particular at- 
tention, 

In the second vear the student enters the laboratory, 
and Jearns to use ditferent instruments, and to per- 
form a variety of experiments, in which he is required 
hat only to observe, but alse to IneASUPe, as far as 
possible, the action of the various forces of nature. 
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Physical laws are tested by comparing obeerved with 
computed resalts. Systematic investigations of par- 
ticular subjects are pursued and all valuable pro- 
cesses and results are recorded. 


V.—ZOOLOGY AND BOTANY. 


Two years of the course are allotted to these subjects. 
Mach effort is now being expended in collecting and 
asaotting materials for illustrating the Natural History 
of Japan. The etadents are themselves encouraged, 
and instracted to make collections of beth Zosdogical 
and Botanical specimens. The works bv Japanese 
authors, in which these sulyects an: treated, are exam 
ined, aud the stadeuts directed te them for information. 
It is believed that this course, bv Ulustrating the 
subjects with familiar and native specimens, will 
greatly aid the student in obtawmeg a clear apprehen- 
sion of the subject. 


VL—MINERALOGY. 


Crystallography, as an introdaction to Mineralogy, 
is begun in the first half of the last year of the gene 
ral course. This subject is tanght with the aid of a 
large collection of crystal models, in wood and glass, 
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In the dune sear, the 4eadents of the 
prtinie the aan sufget, staudging the rarer 
% The pretical exeroen in the class room 
cuntinued, but the student is reqnired to perform 
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fr himeelf all the necessary operations to determine 
physical properties ; hardness, streak, crystalline form, 
apecific gravity, blow pipe reactions, etc. 


VII.—GEOLOGY. 


In the second year of the specal course Geology 
will be tanght. The lectures are mainly devoted to 
historical Geology, after Phvsiegraphie andl Ps nan 
cal Geology as well a Lithedbogy and Palevutelesgy 
have been treated a» preparatory parts of the proper 
subject. 

The lectures uh husterical Cacho ure 4 Vplanatory 
ofthe character of the materials of the diferent. for- 
mations from the oldest to the latest; they descrthe 
how these materials are arranged and lo what orgame 
remains they are charactenzed. 

Besides this, the student vets information as te the 
distribution of the different chronological groups > he 
is instructed) what deposite of useful minerals occur in 
them ; and at certain times in peeapitulating a scries 
of formations a general picture of the changes the 
earth has undergone during a Geolugical age will le 
drawn. 

When these subjects have been finished, lectares on 


ee 
the Geology of Japan, particularly on that of the main 


island are to be delivered. 

The student receives at once some knowledge of 
the most important principles of Geological surveying; 
a oumber of diagrams, sections and tabolar views il- 
ustrating the lectures are al-vays accessible to the 
students. The college possesses Lithological, Paleon- 
tological, and Geological collections, with specimens 
from all parts of the world. A special Japanese 
collection geographically arranzed illustrates the last 
part af the eotmrse, 

During the summer sacation a few of the best 
atudents of the classes are allowed to accompany the 
professor on a part of his journey into the interior. 


VIII.—MINING. 


Lectures on Mining fullow in course those on Geo- 
lory, being delivered to the scientific students of 
the Seator class. The time devoted to this sabject 
being short che treatment is of necessity quite 
elementary, but includes detailed description of 
Japanese methods of mining, compared with the 
theory aud practice of other countries. 
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their special course. Machine Drawing and Graphic 
calculation are studied ander the Professor of Mecha- 
nical Engineering. Topographical Drawing is a part 
of the instruction in Civil Engineering. 


X.—LAW. 


Bt dass Vacetr lected expedient to modify in some 
measure the cotirss in Law published in the Inst 
Calewdar. These alt rations have been made in order 
tovive greater weo it to the study of present and pest 
Japanesc Law. and te that ef Chinese Law from which 
Japanese Law takes its ri. These stadies will be 
pursted under Professors during three years, and will 
in themeelves form oar yalar curriculum, 

The tellowing is an outhae of the Course :— 


FIRST YEAR, 

In the First Year will be studied—(a) The Law of 
Real and Porsenal Property. (6) The Law of Com 
tracts (with. the sub-rdinate topics of Agency, Bills, 
Bailments, lusurance, Partucrship, Sale). (¢) The Law 
of Crimes with the Law of Civil Injuries. (d) Con- 
etitutional Law, which will be an Elective Study. 


SECOND YEAR. 
In the Second Year special attention will be given 
to the Practice of Law, including the Law ef Pro- 
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cedure in its various branches, vis:—Civil Procecd- 
ings, Criminal Procecdings, Chancery Proceedings 
and Admiralty Proceedings, The students will also 
continue the studics ax oppertumity allows, hegun in 
the First Year, and Roman Law will be on Elective 


Stady. 


XI.—GENERAL CHEMISTRY. 


Inorganic Chemistry v2 taught ia the Uurd year of 
the general course. 

The subject is intreduced by is ettrls uf the gencral 
laws of chemical comtnuation and decompomtiun, and 
is followed by a descripuon, Hlustratal by numerous 
experiments, of the cletacutary substances and their 
mivst important cumpounds. —.. 

Connected with this departwwent » a laboratory 


provided with all the necessary apparatus and chemi- 
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cals, where the student is required to repeat the ex- 
periments previously performed by the Professor in 
the lecture-room ; thus enabling those who are pre- 
paring to enter the special chemical course, to do so 
with sume preliminary knowledge of chemical reac- 
tiens and manipulation. 

The students of the Chemical Section are instructed 
in Organic Chemistry, during the first year of their 
special course. 

Those carbon vc apo tines which are of importance, 
either in the arts and manufactures, or have a special 
theoretical interest, are treated of as fully as possible, 
and the dectures an illustrated with oumervas ex- 
peerottie ats, 

Books ot Reference :—Dloxanm’s Chemistry, Fownes’ 
Manual of Chemistry, Schorlemmer’s Chemistry uf the 
Carbon Compounds, and Watt's Chemical Dictionary. 


XII.—ANALYTIOAL CHEMISTRY. 


Justruction wo this salyect is given mainly by prac 
Ucal work im the chemical laboratory, extending 
throughout the three years of the special coaree in 
chemistry. 

The attention of the student is first directed to the 
general properties of the metallic aad non-metallic 
elements, practice in manipalatiun being afforded by 
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the preparation of various chemical substances, After- 
wards special attention is paid to those properties of 
the elementa which serve for their detection in the 
couree of analysis. The progress of the student is 
frequently tested by giving to him substances for ex. 
amination, a written report of the analy sis being pre 
eented to the Professor, At the conclusiun of the 
systematic stady of the elements, the student proceeds 
to examine qualitatively the cotnpestten of varios 
watural and industrial perodacts. 

Practice 1s pext paver an quantitatlive agcys 4, come 
mencing with the simplest cases, sacl as the determi 
nation of the constatur nts of a4 raph salt, the come 
position of which is known te the Pr fie. ro When 
the stadeut has shown die al hey te obtuse trust 
worthy results, he as allowed te precees| with the ane 
alysis of vatural moncrals and artical products, 
This will snclude the assaying ofc cus nud ores, ultie 
mate and proximate orgun. gaalys.s, detection of 
adalteration, especially in artcies uf foud, and detec- 


tion of poisons. 


XIIL-OHEMICAL TECHNOLOGY. 


The lectures on thie subject are given during the 
second and third years of the special course in Chem- 
istry. In the second year the fulluwing subjects are 
taken up, and the students, whenever it is possible, 
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are shown the manufacturing processes described in 
the lectures. The subject is illustrated by diagrams, 
and by specimens of manufactared articles. 
Fuel and its applications. ‘ 
Wood. Peat. Coal. 
Products of combustion and decomposition. 
Charcual. Coke. 
Gas. Artificial illumination. 
Tar, and bodies derived from it. 
Other waste products of the manufactare of 
coal yas. 
Acetic acid. = Naphtha. 
Mineral oils; appheatiun ty heating and lighting 
pury» wea 
Nitre.  Nitrie acid, 
Sulphur, distulation and purification. 
Manufacture of Sulphunc acid, Salt-cake, Carbon- 
ate of Sodium. 
Hydrochloric acid, Chiorine, Bleaching powder. 
Salts of Putase:um and Sodium. 
Magnesium and Aluminium. 
Bronude and lode. 


The second part of the course includes the under- 
wentioved sulyects. 

Colouriug wateriala, nuneral and organic. 

Dyeing and Cal oe 
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Gilane, Pottery and Porcelain. 

Mortars and Cement. 

Sager refining. 

Brewing, and manufacture of wine. 

Animal and vegetable oils and fats. Soap, Can- 
dies, etc. 


Explosive materials; gunpowder, gun-cotton and 


nitroglycerine. 


XIV.—METALLURGY. 


The lectares on Metallaurcy commenes with a gen- 
eral account of the praia 1pral mi tallorocal procondes, 
and a consideratiuon of Uhe refractory materinis used 
in the construction of furnaces and cf the fuel employ- 
ed for the redaction of the metal from the ore. 

A detailed accvant of the processes employed, and 
of the furnaces used, in the reduction of the most im- 
portant metals will neat be ysven. These will be 
described in the following onder, attention baag dinect- 
ed to the methods must applicable ty this country. 

Iron and Steel. 
Copper; Zinc; Tin; Lead. 
Silver; Gold; Platinum. 


Mercury. 
Nickel and Cobalt. 
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The lectures are illustrated by a collection of dis 
rama, and models of farnaces, and specimens of ores, 
metals, and slags. 

Practical instruction in Assaying is given to third 
year's students in the Metallurgical Laboratory, which 
is fitted up with all the necessary apparatus. 


XV.—MECHANICAL ENGINEERING. 


Before center ng upon the special stadies in’ this 
department, the student must have completed the 
general course of study or must pass an examination 
In eyutvalent studies ; eapecial weight being given 
to the follew tay mti layer ts i— 

The English Language. 

Mathematics. 

Geometrical aud Free-hand Drawing. 
Physics and loorganic Chemistry. 


FIRST YEAR.—JUNIOR CLASS. 


lu the timt year of the course the pupils will at- 
tend toe the following: subjects of study. 

1, They will coutinae Geometrical Drawing as 
applicable to machinery, the exercises being selected 
as fur as possible tu familiarize them with the prujec- 
tion, on different planes, of elementary parts of machi- 
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ery. They will aleo devote considerable time to the 
atly aad practice of the varivus graphic methods 
which are applicable to many classes of Engineering 
taleulation. The subject of Graphic Calculation is 
treated in the following order :—Graphic Arithmetic, 
Graphic Algebra, Grapho-Kinetics, aud Grapho-Sta- 
tics ; in the Inst division of the subject numerous prac- 
tical applications being made to the caleulation of the 
strength of parts of machine ey aid of bridge-work . 

2. They will pursue a mer advanced course of 
study in Mechanics and Mechamem. The home 
exercises for this class wall plentifulls alustrate the 
numerical results of all propeeitions apd fennulae 
explained in the lectur ». 

$ Ther will at tie sam tune citer upon the 
study of the Strenzeh of Materials. Thess) ettend the 
Metallurgical lecturer caves in the Chemical course 
(fet Year) and in the specsal class on streagth of 
materials the mechauical preess:« to which the ma- 
terials used by cugiueers are sulyected in the course 
of their commercial manufacture, ure described with 
reference to the inflacuce whe h those operations exert 
upon the final prices, sad upon the physical properties 
of which the Engineer bas to take account. Atten- 
tion is drawn to the comparative costs of different 
shapes and sizes, and to the fluctuations in the 
market prices of the various materials. In order to 
gain a more intelligent familiarity with the subject, 
the students will make practical teste with different 
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Testing Machines, and will calculate the strength, ete., 
from the results of their experimente. The materials 
experimented on will for the most part be Japanese 
products. 


SECOND YBAR.—MIDDLE CLASS. 
The following is an outline of the second year’s 


course of study :— 

1. The students will apply the principles of the 
Strength of Materials, and the experimental data upon 
which they rest, to the practical designing of Boilers, 
Bridge-work, und a few examples of Machinery. 

2. They willalss be made thoroughly acquainted 
with Thetinals namics, che veloping in fall detail those 
portions of the subjects which have practical apphea- 
tiena, Firsts consitercd the Generation of Heat in 
Fornaces, or Combiston of Fuel After this Furnace 
and Boller efiienecy, Neat Mathematical Thermo- 
dynamics, and histh the appheations of Thermodyne- 
mic principles te the practical calculation of the effi- 
ciency of Steatn Engines and Air Engines. This leet 
part of the subject will meclude descriptions of the 
methods of Testing Steam Eovines. 

3. They will also attend lectures explaining the 
theory of Frictional Etticiency of Machines and des 
eribing the construction of the frictional parts of 
machines. In the sevond part of the year they will 
learn the most important details of work-ahop prec- 
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tice, and thie will include the calculation of the pow- 
et required to drive various machines. 


THIRD YEAR.—SENIOR CLASS. 


Daring the third vear the work of the students 
will have an entirely practical bearing. 

1. The designing of different forms of Land, Loro- 
motive and Marine Engines, and of Propellers, will be 
explained in full detail, and all neccesary calc ulatians, 
inclading estimates of cost. and drawings, will be 
made by the students themselves. If there is found 
enfficient time. the desivn of Machine Tels and Ship- 
building will be treated ofiin the Jectures, 

2. The machinery of Water-works, Harls ureworks, 
and Town-Drainage, will weeny a part {the venr. 

3. Mest of the students’ time, fra large part of 
the vear, will be spent in the desiguies «thes, and an 
extended course of reading upon techtical subjects 
will be preacribed. Beth the pricticnl work, and the 
reading prescribed far cach student, will have specin] 
reference to the special branch of engineering intended 
to be pursued. 
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XVI.—OIVIL ENGINEERING. 


Civil Engineering is pursued by the students of the 
Engineering section, in a course parallel to that in 
Mechanical Engineering. It will be treated in the 
following order :— 

1. During the first vear, Land Surveying will be 
fully treated, including the nse of field instramenta. 
Practical survevs will be made, and the necessary 
drawings and computations executed. 

2.0 Levellin is also cuight during the year, as 
well as the methods required for Topography, the uae 
of the plane tab, ete. 

3. In connect. so th the preceding subjects, the 
students ar ‘rammed in the methods of making plots 
and maps of the lands surveyed, and in the systems of 
conventional sytbeuls uscd in Topographical Draw- 
my. 

The sveond year is occupied with the following 
subjects :— 

1.—Commoen reads, including lucation and constrac 
tion ; maternal of road-beds, street pavements, &e. 

2. Railway sarves ing, including the reconnaissance 
ofa railway line; levelling, sod laying oat railway 
carves, laying out and computing the excavations and 
embankments, and making detailed drawings and 
specifications for the work to be executed. 
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8. The stady of the material used in engineering 
structures, via : wood, brick, stone and metals, togeth- 
or with mortars and cements. 

4. Bagineering structures in wood, iron and ma- 
sonry ; bridges, stone, wood, cast-iron, and anspension. 

During the third year, the work of the stndent is 
expended on the subjects connected with Geodesy and 
Hydraulic Engineering. 

1. Geodesy will be taught by a series of lectures, 
explaining the methods of trigonometrical curves ing ; 
geodetical astronomy, and problems connected with 
the figure of the earth. 

2. The construction of canals, canal-locks, aqne 
ducte, and irrigation and sew age works. 

3. The improvement of the channels of navienble 
rivers; the protection of their hanks. 

4, Sea-coast improvements, inclading the cone 
struction of harbours, ducks, puers, ete. 

The treatment of all these sulgccts will leofa 
practical character, and will be accomypanied with 
exerciees in the use of instruments, and in making 
drawings and computations. 
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SECTION FRANCAISE. 





Le but de la section Francaise est de former des 
professeurs capables d'ens signer la physique dans tous 
aes développements. Anssi les cours de Physique 
wont ils nevessnirement aecompagnés de cours de 
Mathematijnes ct de Meécanijue sans lesquels les 
nouvelles theeries phsasnjues ne pourraient étre 
UX poses. 


PROGRAMME DES COURS 
bE 
PIEYSIQUE. 





I.— PHYSIQUE. 


COURS PREPARATOIRE. 
Physique Ektmentaire. 
But de la physique. 
Propriétés générales des corpe. 
Notions élémentaires de mécanique, 
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Pesanteur et Hydrostatique. 
Chaiear. 
Magnétiame. 
PREMIERE ANNEE. 
Physique Elémentaire. 


DEUXIEME ANNEE. 
Physique supéneure. 


L.—PEsANTEUR. 

Complément a la thévrie du pendaule. 

Identité de Ja pesanteur et de Vattraction universelle. 

caleal des éléments de la varnation de Ja pesanteur 
a le surface du globe terrestre. 

Complément & Mhydrwtatiyue dea gaz.-—Barométres 
enregistreurs, corrections Larométnques, mesure 
des hauteurs au moven du barométre. Lou de 
la solubilité des gay dans les hyuides. 


TL.—CHaLetr, 
Measure des températures: 1° par In dilatation des 


corps solides, liquides ou gazeux ; 2° per les ten- 
sions de dissociation des corps composée. 


ome Gane 


Dilatation des corps solides amorphes ou eristallieds 
(octaédre et ellipsocide des dilatations), des li- 
quides, des gaz. 

Chaleur rayonnante. Lois du refroidissement de 
Dulong et Petit. 

IT].— Maowrerismeg. 


Eqnation des courbes magnétiques. 
Expériences de Ganas. 


IV.—ELectno-pyNaMIQvuE ET ELEcTRO- 
MAGNETISME. 
Formules élémentaires de l'action des courants sur 


lex courants et de action des courants sar les 
simants. Conseéjnences, 


V. - MANIPULATIONS. 


TRUISIEME ANNEE. 


Physique Supérieure. 
Cette année est consacrcée & une étude toute now 
velle, exigeant des connaissances déja étendaes en 
calcul intinitesimal. 


].— AcoUe TIQUE. 
Propagation d'un mouvement vibratoire dans un mi- 
lien homogéne. 
Composition des mouvements vibratoires, 
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Agplication & l'étede de la propagation du son. To- 
yaux sonores, cordes, et plaques vibrantes. 
T1.—Opriqve. 
Des vibrations de l'éther. Surfaces d’onde et d'élas- 
ticité. 
Réflexion et Réfraction des ondes lnminenses. 
Méthodes de Fizean et de Foucault pour la détermina- 
tion de la vitesse de la lumiére. 
Interférences dans Ia Jumiére naturelle : 
Franges des miroire de Fresnel, Biprieme ; 
Anneaux de Newton ; 
‘ Diffraction et Réseans. Mesure de In longueur 
donde. 
Polarisation rectiligne. Interferences, polarisation 
elliptique. 
Polarisation chromatiqne.  Frangrs et lignes neutres 
dane les cristaux uniaxes et binxes. 
Polarisation rotataire. Saccharimetrie. 
TI L— Masipcnarioxs, 





li—- MATHEMATIQU ES. 


COURS PREPARATOIRE. 
Arithmétique. 
Géométrie. 
Algbbre. 
T Ld fy e 
Géométrie descriptive, 
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PREMIERE ANNES. 
ALGEBRE COMPLEMENTAIRE. 
Binome de Newton. Séries. Logarithmes algé- 


briques. Théorie des Dérivées. Théorie et réso- 
lution des éyuations algébriques et transcendantes. 
GEOMETRIR ANALYTIQUE PLANE 
Ligne droite. (Cercle. Courbes du second degré. 
Théone des centres, diamétres, tangentes, asymp- 
tutes, foyers. Construction des coarbes en 
coordonners cartésiennes et polaires. Similitade. 
Enveleppes. Sections coniques et cylindriqnes. 


(FROMETRIF ANAT YVTIQUE DR L ESPACE, 


Ligne dente. Plan. Sphére. Etude des surfaces da 
second ordre. Fiilipsenude. Hypelboloide et cine 
asymptote.  Parabeloide. Surfaces coniques 
et cylindnyues. Surfaces de révelution. 


GEOMETRIE DESCRIPTIVE, 
(Tysons et Ercre.) 


Plans tangents aux suriaces coniques et cylindriques, 
et aux surfaces de révolutions. Sections planes da 
cone, du cylindre, d’une surface de révolution. ° 
Intersection de deux surfaces coniques et cylin- 
driques. Intersection de deux surfaces de révolu- 

‘tion dont les axes se rencontrent. Intersection 
de deux surfaces quelconques da eee 
Construction dee ombres. 
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DEUXIEME ANNEE. 
Mathématiques Supérieures. 


ALGEBRE SUPERIEURE. 
Théorie des déterminants. Theorie de I'climinatiun. 


CALCUL DIFFRRENTIEL. 
Différentielies des divers ordres des fonctions d'une 


seule variable ou de plasfeurs variables indépen- 
dantes. Thévrie des maxima et minima. Théorie 
des courbes planes, des courbes guuches, et des 
surfaces courbes, Etude des lignes tracces sur 
les surfaces courben. 


TRUISIEME ANNEE. 
Mathématiyues Supencures. 


CALA UL INTHOLAL 


Intégration des différeutielles. Theorie des integrales 
définies. Appheanen s ja quadrature ct a le 
rectification des courbes. Theune de» iotégrales 
multiples. Appheativn & la quadrature des 
surfaces et & la cubature des volumes. 

Théorie générale dew équauens différentielles 
du premier ordre et des urdres supéncuns & deux 
variables. Intégration des éyustivos aux déri- 
vées partielles. 

Théorie mathématique de la Chaleur. 
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III.—MECANIQUE. 





PREMIERE ANNEE. 


Mécanique Elémentaire. 


Eléments de statique. 

Eléments de cinématique. 

Elémenuta de dynamique : Travail des forces. 

Des machines Jes plus simples: Leviers, balances, 
poulies, moufies, treuil, plan incliné. Lois du 
fruttement et applications. 


DEUXIEME ANNEE. 
Meccanijue Rationnelle. 


L'étade de la cinématijue, qui ne peat se faire sans 
calcul différenuel, est reservee puor la 2° partie de 
launde, alurs qav le cours de calcul infinitésimal sera 
déja avancée. Chayue théorie sera suivie immédiatement 
d'applications. 

1.—StaTiqus. 
Principes de statiqne. 
Cumpositivn des furces appliguées & un méme point. 
Moments. 
Composition des forces paralléles. Moments. Centre 
de gravité. 
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Composition d’un systéme queloonque de forces. Mo- 
ments. Equations d'équilibre. 

Rédaction des forces par les couples. Théorie des 
couples. 

Equilibre d'un point ou d'un corps solide asaujetti a 
certaines liaisons. 

Equilibre des forces appliquées a des cordons. Pont 
suspendu. 

Eguilibre d'un fil flexilde. Chainctte. 


TI.—C is eMalique. 


De la vitesse et de sen c Mapesanite s. 

De laccélération et de & « Leta ponnanton, 
Des aceélérations d’ordre supdreur. 

Da mouvement relatf : 


I*. Déplacement d'un plan dans un plan. Centre 
instaptané de rotation. Bases et roulettes. 

2°. Deplacement d'un selde autour d'un puint 
fixe. Axe instantané de rutation. Bases et 
roulettes sphénques. 

3°. Déplacement queleunque d'un schide. Axe 
instantané de rutatiun et de glissement. 
Bases et roulettes comques. 


De l’aceélération résultante dans le mouvement rela- 
tif. Thévréme de Coriolis. 


De la composition des mouvements. 


| 
TROISIEME ANNES. 


Mécanique Rationnelle. 
I.— Dyxamiqusg. 


1° Dynamiqne du point. 

Principes. 

Relation entre la force et Vaccélération. 

Mouvement rectiligue. Taatochronisme. 

Mouvement curviligne. Mouvement des pro- 
jeetibes, 

Inteyrales mécanijues. 

Bijnatien aux forces vives. Surfaces de niveaa. 

Travail dune force. 

Mouvement d'un point sur une cvarbe. Coar- 
bes brachistechrones.  Pendale. 

Principe des aures. 

Mouvement d'un peint sur ane surface. 

Moavement d'un point libre. Forces centrales 
et applications & I’ Astronomie. 

Mouvement relatif. 


2°. Dynamique des systemes. 
Mouvement du centre de gravité. 
Principe de la conservation des moments. 
Principe des forces vives. 
Moment d'inertie. 
Mouvement d’un corpe solide autour d’an axe. 
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Mouvement d‘an solide autour d’un point fize. 
Mouvement d’tun solide libre. 

Des percussions. 

Da choc des corpe. 

Principe des viteases virtuelles. 


IL—Hrprostatiqve er HyprnoprNaMique. 


LIL.—-Trporiz oes Mac HINES. 


FINAL EXAMINATION, 1876. 
EXAMINATION QUESTIONS. 


MIDDLE LAW CLASS. 
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Bguity. 

I. Isthere any thing in Roman Law corresponding 
to the divisien of Common Law and Equity ? 

2. Trace the growth of the Chancery jarisdiction. 

3. Whatis meant by “trnst’’?) From what cr 
cumstances did the svstem of trusts take its rive. 

4. State the ditference between a mortgage ander 
Common Law and that under Equity. 

5. Trace the rise of the power given to a wife over 
her separate property. 

6. In what cases do the Courts of Equity assume 
jurisdiction in matters of account ? 

7. What is meant by Election? How does the 
doctrine of election in Roman Law differ from that 
of Eaglish Law? 

8. What is meant by putting oneself in Loco Pa- 


rentia ? 
W. BE. Gaessy. 
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AGENCY. 


1. Explain the maxim “Qui facit per alium facit 
per ae.”" 

2. What is the difference butween a general and a 
special agent ? 

3. Explain the distinction between the lalulities 
of public and private agents. 

4. What ic the role laud dewn in Coombe's’ 
case with referenee to the cxecuthen of the authenty 
of an agent ’ 

& Qnete the facts and judgment in the case o! 
Smart cr. Whun. 

G6. Enumerate the chaf oglts (fan agent against 
the principal. 

ce) What te meant ly ratncation 2 What are the 
cunditiuns® uecesnary ” 

8. In what vameus ways may the contract o 
Agency be dissulycd ¢ 

W. E. Gaiceny. 


PARTNERSHIP. 


1. Define partoersiip. Eaplain the phrases “ no 
minal," “dormant,” “quam,” partoerslup. 

2. Give the outline of the case of Cox ¢. Hickman 

3. What is the difference between partnershi 


and co-ownership f 


a! 


4. One partner of a firm releases the debts dus to 
the firm. Is this release good against the other part- 
ners? 

5. What effect has the change of persons upon 
the existing rights and liabilities of a firm? 

6. Describe the nature of an account. What de- 
fences can be brought on a suit for account ? 

7. Explain the maxim * jas accrescendi inter 
mereatores locum non habe.” 

8. What owas extablishe lin the case er parte 
Ruffin ? 

W. E. Grinser. 





JUNIOR LAW CLASS. 


Rowan Law. 

1. What is meant by Potst-conmissa ? To what 
are they analesons in English law ? 

2.0 Trooslate and explain: cf) ~ Legart autem illis 
solis potest, cum quibus testament! facto eat.” (2) 
* Falan demonstrations Jegatum nen perimi”” (3) 
“(Quantitas autem patrimonn ad quam ratio legis Fal- 
cidiw redigitur mortis tempore apectatur.”” 

3. What is meant by an impossible condition? 
What is the effect of it (1) in a Legacy, (2) in an 
Obligation? 


—86§-= 


4. Trace the gradual steps by which a mother was 
allowed to succeed to the property of her children? 

5. What was the contract “verbis’’? To what 
kind of contract does it correspond in English law ? 

6. Give the chief incidents of contract of sale. 

7. Enumerate the obligations Quasi ex contractu, 
and show what is meant by the term. 

8. Explain and comment on the phrase “ Preetor 


non facit heredem.”’ 
W. E. GRIGsByY. 


INTERNATIONAL Law. 


1. How does International Law differ from Law 
properly so called ? 

2. About what period and under what circum- 
stances did International Law take its rise? 

3. What is meant by the right of Intervention ? 
Illustrate your answer by referring to the affairs of 
Mexico in 1861. 

4. Explain the phrases, “ Lex loci rei site ;”’ 
“ Lex Domicilii ;’’ “ Lex fori.’’ 

5. Explain the principle of exterritoriality, with 
reference to the public ships of a nation. 

‘ 6. Give an account of the controversy between 
England and the United States concerning the im- 
pressment of seamen, 
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7. What is meant by Extradition? Give the facts 
of Andergon’s case. . 
8. How far does the territorial jurisdiction of a 


nation extend ? 
W. E. Griassy, 


CRIMINAL LAW. 


1. What are the elements which constitute a crime? 

2. In what way can 4 person render himself re- 
sponsible for the acts which he did not commit ? 

3. What is the great distinction between murder 
and man-slanghter ? 

4. Give and analyze the definition of Burglary. 

5. Show in what respect the strictness of the 
Common Law doctrine of larceny led to legislation 
on the subject. 

6. In what different ways may a libel be viewed? 

7. What must be proved on an indictment for 
Bigamy ? | 

8. Explain the distinction between Felony and 


Misdemeanor’? 
W. E. Griassy. 
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‘Law or REAL AND Persona Property. 


1. What is the difference between real and per- 
sonal property ? 

2. What is meant by “chattels real; “ incor- 
poreal hereditament;’’ “ gavelkind;’’ “borough-Eng- 
lish;”’ “base-fee;”? “mortgage; “tenure by grand 
sergeantry?”’ 


3. Explain the difference between an executor and 
an administrator. 


4. Define Copyright. Quote the provisions of the 
present law on the subject. 

5. Give the form of a joint and several bond. 

6. What effect is produced in the following cases? 
(1) an assignment ofa chattel to A for 1,000 years; 
(2) a gift to A ofa landed estate; (3) a devise to A, 
a married woman, of less than £200. 

7. What is meant by a “ Donatio mortis causa ?”’ 
Explain its incidents. 

8. Give (1) rights of husband over the estate of 
wife; (2) rights of wife over the husband’s estate. 

W. E. Grigsby. 


CONSTITUTIONAL Law. 


1. What is Allegiance? State the several kinds ; 
where and to whom is it due and by virtue of what 
law? 
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2. What event occurred in the reign of Edward 1st 
which proves that the “ King’s law follows his allegi- 
ance out of the local limits of the laws of England ?”’ 


3. Where do we find the fundamental rights and 
privileges of the subjects of England and the cor- 
responding duties of the Crown set forth? 

4. Show that the writ of Habeas Corpus is a 
sufficient guarantee of the subject’s liberty ; (a) what 
ensures its efficiency, (6) available against whom, (c) 


is grantable in what cases, where and by whom ? 


&. What formidable pretensions were made by 


James Ist and Charles 1st toa complete system o¢ 
extra-parliamentary taxation in virtue of their prero- 
gative ? 

6. What was the nature and force of a royal 
proclamation? Show what unconstitutional abuses 
gradually resulted from its exercise ? 

7. In what does an ordinance essentially differ 
from an act of parliament ? How do you account for 
some ordinances having the name and force of Statutes, 
as Statute of Quin Emptores, Merton, ete ? 

8. Give a summary of the case of the Seven 
Bishops, aud the legal principles decided in it. 

H. N. Aun. 
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INTEGRAL CALCULUS. 


1. Explain the cases in which expressions of the 
form A x» (@ + bx) "dx may be integrated. 

2. Explain the use of the Arbitrary Constant and 
Integration between limits. 


3.—Write the integrals of the following expres- 
sions :— 





. . ot dx t du 1 au 
Sin xdx > | smn? | af 2unu? ly + xv 
4, Explain the integration of Lational Fractions 
3x2 — ] 
and apply to —3——4«. 


5. Explain the integration of Total Differentials 
of the first order, and “ Euler’s Test.” 

6. Explain the integration of Differential FEqua- 
tions containing the higher powers of dy; and the 
particular cases of these equations that may occur. 


7. Explain the Rectification Curves and apply to 
the Circle. 


8. Explain the Quadrature of Curves and apply to 
the Cyclord. 


J. R. WASSON. 


eee) eee 
DIFFERENTIAL CALCULUS. 


1. Write the differentials of the following general 
expressions, in which. ¢ or sin the second member 
represents any function of 2; and, in those cases which 
admit of such translation, write the rule applicable to 
the case. 

Examples. ¢ = o: w= - :u&=log.0: u=a: 
U= VU = SIND! U = tang. T:u= sin-vi4u=f 
(x, Y, 2 Gc.) 

2. Define what is meant by a vanishing fraction. 
Give the Algebraic and Calculus rules for finding the 
true valuc of such fractions and apply the latter rule 


.  ax—bhe 
to the expression ae MO find the value when x0 


. Il-wsn x 
and to the expression ae find true ,value for 
‘ON X 


x 


; 

3. Define the Maximum and Minimum states of a 
function ofa single variable and give the rules for 
determining these states. 

Example.—Required the maximum rectangle that 
can be inscribed in a given circle. 

4. Discuss the convexity and concavity of curves. 

5. Explain the advantages of regarding the dif- 
ferential of the independent variable as infinitely 
small. 

6. Deduce the equation and the differential equa- . 
tion of the cycloid. 
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7. Discuss the equation y=d + ec (x—a)™ 
supposing first—m to be entire and even. 
second—m to be entire and odd. 
8. Deduce the expressions for the Tangent, Nor- 
mal, Sub-tangent and Sub-normal to curves generally; 
and apply to the common parabola given by the equa- 


tion y=2 p x. 
J. R. Wasson. 


LAND SURVEYING. 


1. Explain the construction and mode of using 
Surveyors’ Compass; also name some of its chief 
defects. 

2. Explain what is meant by the declination of 
the magnetic needle, and describe some of the varia- 
tions which this declination undergoes. 

3. Explain any two methods for obtaining the 
declination and of determining a true meridian. 

4, Explain the construction and some of the 
principal uses ofa table of latitudes and departures. 

5. Explain the construction of the Plane Table 
and its use in surveying. 

6. Describe the Engineer's Level and its adjust- 
ments; the method of using it in the field, and of 
keeping the notes for general purposes. 

7. Intriangular surveying, explain the problem for 
“reduction to the centre.” : 
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8. Balance the work and find the area from the 
following notes. 





Station. Bearing. Distance. 
1 N. 35° E. 2.70 
2 | N. 834 E. 1.29 
3 S. 57 E. Doe 
4 | §. 842 W. 3.55 
5) N 


. 564 W. 3.23 


— 


J. R. Wasson. 


MEcHANICS. 


1. Define the Hodograph of a motion. What 
curve is the hodograph of a compound harmonic mo- 
tion which has just two components which are at 
right angles to each other, of equal period and of dif- 
ferent amplitudes? Make a sketch roughly to scale 
of the hodograph of the compound harmonic motion 
supposing the one amplitude to be 2 YY and the 
other 1 ¥, and the period of complete vibration to be 
1 second. 

Scale 4 sf = a velocity of 1 +} per second. 

2. In direct Impact of two bodies, what is the cri- 
terion by which you can decide which of the two will 
give up energy to the other body? Express in 
algebraic language the amount of energy exchanged 
when no internal energy is generated. Point out the 
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results of the formula in the most important special 
Cases. 

3. Distinguish between a “ power’’ governor or 
regulator, and a “speed”? governor or regulator. 
Illustrate by examples the difference of the circum- 
stances in which each kind of governor should be 
used. 

Give the general equation applicable to all 
forms of rotating speed-gravity-governors Give 
the special form of the general equation for the 
case of the gravity governor in which the fixed points 
of suspension are below and in line with the centre of 
the spindle, and the monkey-brass above. 

Reduce this formula for the case AB=BC and 
DB=2 BA. 





4, A water-pipe with a co-efficient of friction F== 
.008 and a gradient of 1 in 90, has to supply 13,000 
cubic feet per hour. 

What is the requisite diameter ? Explain how the 
formula you use is deduced frum the energy equation 
(loss of potential energy of gravitation). 

R. H. Smira. 
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STRENGTH OF MATERIALS. 


1. What are the general characteristics of timbers 
as distinguished from metals? In answering this 
question, leave out of consideration all properties 
which have no bearing upon the usefulness of the 
materials in the mechanical industries. Illustrate 
the subject by giving some examples of structures in 
which timber is preferable to metal, and by pointing 
out circumstances which will make timber some- 
times preferable for structures in which timber and 
metal would be equally good if their efficiency as 
inaterials alone were considered. 


2. Describe the differences between the various 


qualities of stcel used by engineers, and the corres- 
ponding different classes of structures, machines and 
tools for which they are used. 

3. Give the mathematical investigation of the de- 
flection of a beam under transverse loads. The total 
deflection Is partly due to shearing stresses and partly 
due to the deviation from their initial parallelism of 
the plane cross-sections, the latter part of the whole 
deflection being usually much larger than the former. 
Can you suggest a simple reason which will explain 
this greater importance of the latter part without the 
help of any symbolical equations ? 

4.—Explain the mode of obtaining the equations 
which serve to calculate the proper diameter of shafts 
exposed only to torsion. 
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A mill is driven by a pulley 6 feet diameter, and 
the driving pull of the belt is 3,000 lbs. What ought 
the diameter of the wrought iron shaft to be? What 
is the horse-power required at 25 revolutions per 
minute ? 

A driling-machine which requires 1} horse- 
power te drive it, receives its motion from a counter- 
shaft which makes 55 revolutions per minute. What 


ought the diameter of this shaft to be? 
R. II. Suitru. 


GRAPHIC CALCULATION. 
1.—There are two roofs of the same span 40 fect, 
and the same “rise”? 16 feet, but the bracings of 
which are different, as shewn in the accompanying 
sketch. 
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The stresses are produced by the weight of the roof 
and the pressure of the wind. The roof weighs 18 
Ibs. per sq. foot of the sloped surface and the trusses 
are placed 6 ft. apart. The wind acts only on one 
side of the roof and blows downwards inclined to the 
horizontal at an angle of 30 degrees. Its pressure 
amounts to 2.) Ibs. per sq. foot of roof surface. Draw 
the two stress-diagrams, and measure the stresses. 

2.—Explain how the motion of any body constrain- 
ed by any means to move in a certain definite man- 
ner, always in one plane, may be expressed by the 
rolling ot a cylindrical surface supposed fixed to the 
moving body upon another cylindrical surface sup- 
posed fixed in the space through which the body is 
moving; ie. fixed to the foundation. 

In what cases do these cylindrical surfaces becéme 


circular cylinders? 
R. H. Swits. 


MIDDLE AND JUNIOR CHEMISTRY CLASSES. 





CHEMICAL TECHNOLOGY. 


1. Describe briefly the process of making and con- 
centrating oil of vitriol. Give the usual dimensions 
of the chamber employed, and say whether you think 
the dimensions are the best that could be adopted, 
giving reasons for your answer. 
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2. What means are adopted to prevent the waste 
of the oxides of nitrogen in the sulphuric acid process? 
Point out the relative advantages of the two methods 
of denitration, by steam, and by hot sulphurous acid 
gas. 


3. How is common salt obtained from sea-water ? 


4. Mention the most common defects of hydro- 
chloric acid condensers. How would you determine 
thé proportion of acid gas retained in the condenser, 
and from that calculate the leakage ? 

5. Describe Hargreaves’ method of preparing 
“ salt-cake ’’ without the use of oil of vitriol. Com- 
pare it with the common method. 


6. What is meant by a“ 24-stone ball’’? Give 
an average mixture for such a ball. 

7. Give an account of Weldon’s process for the 
recovery of mangunese from the still liquors in which 
magnesia Is the agent employed. In what respects is 
this an improvement upon the “ lime process ”’? 


R. W. ATKINSON. 


ca 3) ee 
MIDDLE CHEMISTRY CLASS. 


QUANTITATIVE ANALYSIS. 
A sample of glass was given, the following consti- 
tuents to be determined quantitatively. 
Aluminium. 
Calcium. 
Potassium. 
Silica. 
R. W. ATKINSON. 


JUNIOR CLASS (DIVISIONS A AND B.) 


QUALITATIVE ANALYSIS. 


A mixture was given for examination, containing 
Plumbic sulphide. 
Uranic nitrate. 
Calcic carbonate. 
Magnesic carbonate. 
Potassic chlorate. 


DIVISION B. 


A solution was given in which the following deter- 
minations were to be made. 
Barium. 
Chlorine. 
Solid residue at 110°—120.° 
R. W. ATKINSON. 
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ANALYTICAL CHEMISTRY. 


1. Describe minutely the analysis of one of the 
following minerals ; Pitchblende, Triphyllin, Cerite, 
Serpentine, Felspar. 

2. How do you separate the three metals, Barium, 
Strontium and Calcium? 

3. A solution gives no precipitate with any reagent 
as far as ammonic carbonate inclusive. What may 
the solution contain? Describe the mode of analysis. 

4. Supposing that a new mineral were given to 
you for examination, describe carefully all the ex- 
periments you would undertake, both physical and 
chemical, to ascertain its nature. 

5. Enumerate the tests for the two metals, Nickel 
and Cobalt. Describe their exact separation. 

R. W. ATKINSON. 


OxGANIC CHEMISTRY. 


1. Give a brief description of the preparation and 
refining of cane-sugar. How may it be estimated 
quantitatively? Give its formula. 

2. How may grape sugar be estimated quantita- 
tively ? 

3. How may isomerism in the Aromatic Group be 
caused ? 
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4, Give the formula and properties of napthalene. 
Show that it consists of two aromatic nuclei, which 
have two carbon atoms in common. 

5. How is aniline prepared? Mention its iso- 
merides. Write down the formula for rosaniline, and, 
represent the reactions by which it may be prepared. 

6. How is anthracene separated from phenan- 
threne? How may it be obtained synthetically ? 

7. What is the chief coloring matter of “ madder,”’ 
and, how may it be obtained artificially ? 

8. Give the formulas, properties and tests for 
morphine, strychnine and quinine. 

G. J. RocCKWELL. 


JUNIOR CLASS. 


CHEMICAL AND ENGINEERING SECTIONS. 


MAGNETISuU AND ELECTRICITY. 


1. Define: («) A magnetic field, (6) A unit pola, 
(c) An ideal simple magnet. 

2. Find an expression for the couple which tends 
to turn a small magnet in a uniform magnetic field. 

3. The strength of the poles of two long thin bars 
of soft iron held horizontally in the terrestrial mag- 
netic fields is 5.7 absolute units. If two poles of 
opposite names are 5 centimetres apart, what is the 
force exerted between them? + 
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4. Describe the experiments by which the moment 
of a magnet and the intensity of the terrestrial mag- 
netic field may be determined, and explain the 
necessary formulas. 

5. Describe a Daniell’s cell: also the arrange- 
ments by means of which the difference of potentials 
between the two poles may be measured, and those by 
which a constant durrent may be maintained. 

6. State the law of currents induced by the motion 
of other currents or of a magnet; and give four 
examples. 

7. Define :(2) Difference of potentials, (4) Work 
done by electricity. 

8. Explain and illustrate hy examples the resist- 
ance in circuits when arranged in multiple are and in 
series. 

9. Give the rule for choosing a galvanometer. 

10. Define: (2) An ohm, (4) A farad, (c) A mega- 
volt, (¢) The electro-chemical equivalent ofa subs tance 

11. If485 metres of fine copper wire have a resist- 
ance of 1 ohm, how much would the resistance of a 
galvanometer having a resistance of .5 ohm be dimin- 
ished by a shunt consisting of 5 metres of this wire?. 

12. Show how the electromotive force of a Daniell’s 
cell may be calculated from the chemical action which 
takes place within the cell. 


P. V. VEEDER. 
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JUNIOR LAW, CHEMISTRY, AND ENGINEER- 
ING CLASSES. 


MENTAL AND MorAL PHILOSOPHY. 


1. State the peculiar nature and value of the 
study of Mind. 

2. Trace the successive links between an impres- 
sion received and an action performed. 

3. Give the best classification of the Mental 
Faculties. 

4. How may these Faculties be improved or 
impaired ? 

5. What are the points at which Mental Philoso- 
phy touches Physiology on the one hand and Ethics on 
the other? 

6. What is meant by “ Character? ”’ 

7. State the proofs of the Freedom of the Will. 

8. Define “ Conscience”’ and “ Morality.” 

9. Where do we find the data for the study of 
Ethics? 

10. Enumerate the chief human relations and the 
duties they involve. 

11. What is the Ultimate Standard of Right and 
Wrong? 

12. State the various kinds of motives from which 
men act, and give their relative rank. 


Epwp. W, SYLe. 
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GENERAL COURSE. 


FIRST CLASS. 


EnNGuLIsH LITERATURE. 


1. Name twenty leading English writers since the 
Revival of Letters, especially such as have influenced 
the development of the language, and mention their 
works and characterize their style. 

2. Write a short essay upon studies. How does 
Bacon speak of them? And give the meanings of 
the following expressions: marshalling of affairs— 
flashy things—studies reach not their own use—natu- 
ral abilities need pruning by study—to judge wholly 
by their rules is the humour of a scholar. 

3. Give some account of Milton’s L’ Allegro. What 
influence had Milton’s writings upon the Euglish 
Language? The meanings of the following: m spite 
of,—blithe ere glimpse of morn,—towered cities, — 
could not end,—Euphrosyne,—Hebe,—Cimmerian ,— 
Cerberus,— Hymen,—Elysian. 

4, Give qualifiers for the following from Milton: 
-— Mirth—care—liberty--light—dawn—smiles—echo 
—dinner—darkness. 


J. SUMMERS, 
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Logic. 


1. Enumerate and explain the various forms of 
Induction, and distinguish it from colligation of facts. 

2. What is the fundamental axiom of induction? 
And show when induction “per enumerationem 
simplicem’”’ is valid. 

3. Define “ Laws of Nature’’ in the Logical sense. 

4, What is a “canse’’ in logical and in popular 
language? Define “ Law of Causation.” 

5. What is meant by a “ Heteropathic effect ? ”’ 

6. Mention the various steps to be taken in induc- 
tion inquiry, and shew what advantage there is in 
experiment. 

7. How many methods of experimental enquiry 
does Mr. Mill Jay down? Distinguish them. 

8. What are “Stmpirieal Laws’? and “Laws of 
Nature.” 

9, Explain the two classes of Hypotheses, and the 
two kinds of * Progressive effects.” 

10. What is meant by the * Elimination of chance ”’ 
and * Analogy“?  Jaxplain the “ Theory of Proba- 
bility.”’ 


JAMES SUMMERS. 
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Co-ORDINATE GEOMETRY. 


1. Find an analytical expression for the distance 
between two points in the same plane. 

2. Ascertain whether the lines represented by the 
equations 

24Y—4e + 7=0 
y—2x*—3=0 — are parallel or 
perpendicular to each other. 

3. Determine and discuss the general equation of 
the circle. 

4. What is the analytical expression for the 
distance between two points in space ? 

5. Discuss the equation of the parabola, showing 
that the parameter is a third proportional to the 
abscissa and ordinate of any point of the curve; that 
the curve is symmetrical with respect to the axis of 
X., and that the squares of the ordinates of any two 
points of the curve are proportional to the correspond- 


ing abscissas. 
W. In. Parson. 


PuiLosopny oF History anp Gvizot’s History oF 
CIVILIZATION. 
1, What is meant by the Philosophy of History ? 


2, What are our sources of information as to the 
early history of any country? 
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3. What are the elementary wants of all human 
beings; and to what occupations do they give rise? 

4, What gives rise to commerce, and to the plant- 
ing of colonies ? 

5. Define “ Civilization,’’ as applied to ancient as 
well as modern times. 

6. State Guizot’s view as to what characterizes 
modern European civilization. 

7. What lessons of warning are to be learned from 
the English Revolution of 1688 ? 

8. What, from the American of 1776? 

9. What, from the French of 1789? 

Epw. W. Sy.r. 


CosMICAL PHSYICS. 


Write what you kuow respecting each of the 
following phenomena, giving in each case, a descrip- 
tion of the phenomenon itself and an account of its 
cause or causes so far as ascertained. 

1. The twilight. 

2. Rainbows. 

3. The seasons in Japan. 

4. The bending of the isothermals. 

5. Variations in the quantity of moisture in the 
atmosphere. 

6. Electrical phenomena in showers and in thun- 
der-storms. 


—108— 


7. Secular variations of magnetic declination. 
8. Describe the proper construction of lightning 


rods and give the conditions of safety. 
P. V. VEEDER. 


Botany. 


1. Describe briefly the Organs of Respiration and 
Digestion in Dicotyledonous Plants, and the manner 
in which their Functions are performed. 

2. Describe the manner in which the embryo is 
fertilized, nourished, and developed. 

3. Give a general account of the Flowers, Leaves, 
Fruit, Secretions, and deleterious or useful properties 
of the Family to which the Wewjaned belongs. 

4, Givea similar account of the Family to which 
the Adare na belongs. 

D. B. McCartir. 


ELEMENTARY MECHANICS, 


1. Give Duchayla’s demonstration of the parallel- 
ogram of forces, as far as relates to the magnitude of 
the resultant. 

2. If three forces are in equilibrium each force 1s 
proportional to the sine of the angle between the 
direction of the other two. 
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3. Two forces 7 and 8 act in the same plane on the 
same material particle. The angles which their di- 
rections form with an axis X passing through the 
particle are respectively 20° and 110°. Resolve the 
forces, and find the direction and magnitude of their 
resultant. 

4. State and demonstrate the “ Principle of Mo- 
ments.”’ 

5. Describe the Elbow-joint Press, and find the 
ratio between the force apphed and the resistance 
overcome. 

6. A lever of uniform thickness and 15 feet long 
is kept horizontal by a weight ef 150 Ibs. applied at 
one extremity aud a force P applied at the other so as 
to make an angle of 40° with the horizon, the fulerum 
is 25 inches from the point of application of the weight, 
and the weight of the lever is 16 lbs. What is the 
value of P, and what is the pressure upon the fulcrum? 


[aed 


7. The power, resistance, and normal pressure in 
the case of an inclined plane, are respectively 45, 65, 
and 30 Ibs. What is the inclination of the plane, and 
what angle does the power make with the plane? 

8. A body was observed to fall through a height of 
50 feet in the last second. How long was the body 
falling and through what distance did it descend? 

9. Define: (a) Centre of Percussion, (b) Moment 
of Inertia. 

P. V. VEEDER, 
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InorGANic CHEMISTRY. 


1. Describe the process for making coal-gas. 

2. What is the difference between the bleaching 
action of sulphuric acid and that of chlorine? 

3. Represent the reactions which occur in the pre- 
paration of phosphorus from bone-ash. How do com- 
mon and allotropic phosphorus differ ? 

4. Give the formulas for the different phosphoric 
acids, and mention their characteristic reactions. 
Represent the action of hydrogen nitrate upon phos- 
phorus. 

5. Name the tests by which arsenic can be detected. 

6. State the characteristic tests for the potassium 
salts. 

7. How many tons of vitrol, containing 72 per 
cent. of sulphuric acid, will be needed to convert 111 
tons of salt into salt-cake, and how many tons of ee 
latter will be found ? 

8. Mention the distinguishing reactions of the 
compounds of calcium, barium and strontium. 

9. Describe the manufacture of cast-iron from clay 
iron-stone. 

10. Describe the Cementation and Bessemer pro- 
cesses for making steel. 

11. What weight of “tin salts’? will 175 kilos. of 
tin yield? 

12. How is “white lead”? manufactured ? 
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13. Give the distinguishing tests for copper, mer- 


cury, gold and silver. 
G. J. ROCKWELL. 


LATIN. 


Write out a translation, in correct English, of Sec- 
tions LXXVIIT & LXXVIII in the Latin Reader, 
(“Geography of the Nations of Antiquity,’’?) and 
then give the literal meaning of each word, with the 
Conjugations, Declensions, Grammatical Rules, etc. 

D. B. McCarrTee. 


PouiricaAL Economy. 


1, What are some of the Advantages and Disad- 
vantages of Credit ? 

2. What are some of the Incident Advantages and 
Disadvantages of a National Debt. 

3. State some of the objections urged against Free 
Trade, on the one hand, and against Protection, on 
the other. 

4. Explain what is meant by the terms Direct 
Taxation, and Indirect Taxation. 

5. Explain the difference between Specific and Ad 


Valorem Duties. 
D. B. McCarTeEx, 
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SECOND CLASS (A DIVISION). 


ENGLISH LITERATURE. 


1. Mention the names and writings of twelve 
leading American writers in History, Poetry, etc., 

2. What is Channing’s view of poetry? And 
what is lus estimate of Milton? How does poetry 
act upon education and civilization ? 

3. Write a description of Governor Van Twiller 
in Washington Irving's style, aud mention what that 
style is. 

4, Explain the following expressions : Light read- 

ing,—conscious dignity of a prophet,—interprets by his 

own consciousness,—the poetic mind observes higher 
laws than it trangresses,—morlid,—fastidious,—flexi- 
ble,—encroachment,—¢vanescent,—hollowness of the 
world,—vehicles of sublimest verities. 

§. Change the forms of the following expressions : 
Reflective habits—make up his mind,—a lasting name, 
—outset of his career,—trvubling his head. 

6. Paraphrase two verses from Longfellow’s 
Psalm of Life : Those commencing “ Art is long and 
time is fleeting.” 

J. SUMMERS. 
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Loaic. 


1. What is a logical proposition? Name and 
explain the parts of it. 

2. What is meant by predicables? Name and 
explain. 

3. What is the logical rule for definition ? 


4, What is svmmum genus and infima species ? 
5. Explain sy/logism, premiss, questio, problem. 
6. Give rules for logical division. 

7. Explain mood, figure, middle term. 

8. By what rules is a syllogism to be tested ? 


J. SUMMERS, 


TRIGONOMETRY. 


1. Given the sines and cosines of two arcs, to find 
the sine and cosine of the sum and of the difference 
of the same arcs expressed by the sines and cosines of 
the separate arcs. 

2. Given, the three sides of any plane triangle, to 
find some relation which they must bear to the sines 
and cosines of the respective angles. 

3. Prove that two symmetrical spherical triangles 
are equal in area. 

4. Prove that the cosine of any of the angles of a 
spherical triangle is equal to the product of the sines 
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of the other two angles multiplied by the cosine of 
the included side, minus the product of the cosines of 


these other two angles. 
W. E. Parson. 


_ History oF Unitep States. 


1. How was the American continent first peopled ? 

2. How did its so-called “ discovery’’ take place? 

3. Name the European countries which colonized 
there. 

4. How did the United States become a nation ? 

5. Describe the ‘“ Constitution’? of the United 
States. 

6. What is meant by “the Monroe Doctrine? ’’ 

7. What are the relations of the United States 


and Japan ? 
Epw. W. SYLE. 


Inorcanic CHEMISTRY. 


1. What are the decompositions by which sulphu- 
ric acid is prepared in the “leaden chamber.” ? 

2. How many tons of chamber-vitriol, containing 
70 per cent. of sulphuric acid, can be prepared from 
275 tons of pyrites containing 42 per cent. of sulphur? 
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3. Represent the action of nitric acid upon phos- 
phorus. Give the formulas for the different phosphoric 
acids, and mention their characteristic reactions, 

4. How can we obtain soluble and insoluble 
silica ? 

5. How is hydrogen arsenide distinguished from 
hydrogen antimonide ? 

6. State the decompositions by which salt-cake is 
converted into soda ash. 

*7. Describe the action of “hard-water’’ on soap. 
8. Give a short description of the composition and 
properties of the different kinds of glass. 

9. How is zinc extracted from its ores? State its 
properties and distinguishing reactions. Describe the 
manufacture of “ wrought-iron.’? How do cast-iron, 
wrought-iron and steel differ in composition? 

10. Mention the distinguishing reactions of the 
bismuth compounds. 

11. How is silver extracted from argentiferous 
lead ? 

G. J. RockweE.t. 


CosmIcAL Poysics—ASTRONOMY. 


1. Give a brief history of the discoveries which 
led to the overthrow of the Ptolemaic system and the 
establishment of the Copernican. 

2. State Kepler’s Laws, 
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3. Define (a) Azimuth, (4) Amplitude, (c) Prime 
Vertical, (7) Right Ascension, (¢) The Zodiac. 

4. Give Kirchoff’s theory of the physical constitu- 
tion the sun. 

5. Explain the retrogade motion of an inferior 
planet. 

6. Define: (a) The equation of time, (2) The an- 
nual parallax of the fixed stars. 

7. Show how the moon’s parallax is ascertained, 

& Show how the distance of the earth from the 
sun is determined from the transits of Venus. 

P. V. VEEDER. 


SECOND CLASS (DIVISIONS 4 AND B). 
ELEMENTARY DPHysicy. 


1. Mention five classes of the effects of heat upon 
matter, or the properties of matter. 

2, What degree Centigrade, and what degree 
Fahrenheit, corresponds to 16? Reawniur ? 

3. Arod of tin is 20 cm. in length at 0° C., and 
21. 6 c.m. in length at 40° C.; what is the co-efficient 
of expansion ? 

4, State the laws of the expansion of liquids. 

5. What are the different effects of pressure upon 
the melting point of different substances ? 
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8. Give Fourier’s definition of conductivity. 

7. What is the difference between specific heat 
and latent heat ? and in both cases what transforma- 
tions of energy take place ? 

8. What is a kilogrammetre ? 

9. Give the rule for finding the proportion of 
heat which can be utilized when carried through a 
perfect heat engine. 

10. What is the difference between illuminating 
power and intrinsic luminosity ? 

11. Find an expression for the relations between 
the two conjugate foci of a concave spherical mirror. 

12. Define: («) Index of Refraction, (6) Critical 
Angle, (c) Angle of Deviation, (7) Refrangibility, @ 
Dispersion. 

13. Name the properties of light which are 
passessed by dark heat. 

14. What kind of a spectrum is given (7) by car- 
bon, (4) hv the ignited vapor of sodium, (c) by the 
sun ? 

15. Describe an experiment showing that bodies 
when cold, or comparatively cold, absorb the same 
rays which they give out when heated. 

16. Explain Newton's Rings. 

17. What is Young’s explanation of the polar- 
zation of light ? 

18. What are the different modes of developing 
electrical separation ? 
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19. What are the two laws of electrical force be- 
tween two electrified bodies ? 

20. Define (a) Electric Density, (6) Inductive 
Capacity. 

21. When will a diamagnetic substance appear to 
be magnetic ? 

22. Describe Thomson’s experiment showing thae 
electrical separation may be produced by the simple 
contact of two different metals. . 

23. State Ampére’s laws of the mutual action of 
electrical currents. 

24. The electro motive force of a single cell is 2 ; 
the internal resistance is 7; the external resistanct 
is 500: compare the current obtained from one cell 


with that obtained from 100 cells in series. 
P. V. VEEDER. 


ZOOLOGY. 


1. Give the distinguishing characteristics of the 
Crustaceans. 

2. Explain the terms Larva, Pupa, and Imago ; 
also Chrysalis, and Cocoon. 

%. How do you distinguish the snake-like Lizards 
from the true Serpents. 
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4, Give the distinguishing characteristics and 
divisions of the order Quadrumana, and name a dap- 
anese example of this order. 

5. Give a scientific description of the Animal now 
exhibited to the class. 

D. B. McCarter. 


SECOND CLASS. 
(B DIVISION). 


ENGLISH LITERATURE AND RHETORIC. 


1, Write an essay on Sfudies, showing their use 
and abuse, the kind of studies to be taken up, and the 
way they should be pursued. Give the relative values 
of History, Poetry, Mathematics, Physics, Logic and 
Rhetoric in education. 

Define at according to Barrow, and explain the 
terms : rersatile, posturcs, garbs, Proteus, pat allusion, 
apposite tale, ambiguity, affinity, sly question, tart 
erony, lusty hyperbole, luchy hitting off, rocings of fan- 
cy, nimble sagacity of apprehension. 

3. Paraphrasce : 

Bring with thee 
Nods and becks and wreathed smiles, 
Such as hang on Hebe’s cheek, 
And love to live in dimple sleek : 
Sport that wrinkled Care derides, 
And Laughter holding both his sides. 
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4, What was Milton’s object in the L’Allegro. 
Write an abstract of it, showing his description of 
Melancholy, Mirth, Liberty, the dawn, sunrise, spring, 
summer, the haytime, the village feast, the busy world 
and its pleasures, the theatre, poetry and iusic. 

5. Explain the expressions—Cynosure, chequered 
shade, rebus, junkets, Friar’s lantern, basks, matin, 
saffron robe, taper, haunted stream, learned sock, 
Orpheus and Eurydice. 

6. Describe Sir Roger de Coverly in the manner 
of Addison, especially in relation to his friends, his 
servants, his chaplain and jis tenants. 

7. Give an abstract of the Vision of Mirza, point- 
ing out the metaphors and explaining the whole 
allegory. 

8. Mention the different styles of English authors, 
and characterize each. What is meant by barbarisis 
and solecisms, purity and perspicuity of style ? 

J. SUMMERS. 


HIstory OF FRANCE AND OF ORIENTAL NATIONS. 


1. Name the region from which the human race 
appears to have spread; and give the reasons in 
fixing the locality. 

2. Give the prominent characteristics of the follow- 
ing ancient peoples: 1. Babylonians, 2. Phenicians, 
3, Egyptians, 4. Chinese, 5. Hindoos, 
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3. Enumerate the sources from which we obtain 
information concerning the early condition of these 
nations. 

4, Give some account of the Gauls who occupied 
the country, now called France ; also of the Franks 
and Normans. 

5. Describe the character and principal achieve- 
ments of Charlemagne. 

6. Also, those of Louis XIV. 

7. What is understood by the “ States-General ;”’ 
and how were they affected by the Revolution of 1789? 

8. What were the principal causes which led to 
that Revolution ? ; 

9, What was the career of the First Napoleon ? 

10. Name the existing political parties in France. 

Epvw. W. SYLe. 


(FEOMETRY. 


1. Any one of the three plane angles bounding a 
triedral angle is less than the sum of the other two. 

2. The convex surface of the frustum of any right 
pyramid is measured by the sum of the perimeters of 
the two bases, multiplied by one half the slant height 
of the frustum. 
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8. Ifthe diameter of the single base of a spheri- 
cal segment be sixteen inches, and the altitude of the 
segment be four inches, what is its solidity? 

4, Ifa triangle be revolved about either of its 
sides as an axis, the volume generated will be mea- 
sured by one-third of the product of the axis and the 
area of a circle, having for its radius the perpendicular 
let fall from the vertex of the opposite angle on the 
axis, or on the axis produced. 

W. Ik. Parson. 


ALGEBRA. 


1. xt —3x° — 4x? +302 — 36 =0. 

Two roots of this equation are + 2,—3; what is 
the depressed equation, with its roots ? 

2. «x +9x —6=(), to find one value of x by Car- 
dan’s formula for cubic equations. 

3. 2° — x? — 4074+ 1080; the initial figure of 
one positive root is 4; determine the decimal part to 
five places, by Horner's method. 

W. E. Parson. 
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InoRGANIC CHEMISTRY. 


1. One hundred and fifty grammes of potassium 
nitrate are heated with sulphuric acid; how much 
nitric acid and hydrogen potassium will be obtained ? 

2. What are the tests for nitric acid? 

3. How is ammonia prepared ? 

4. How is hydrogen fluoride prepared? What is 
its action upon glass? 

5. Mention the allotropic modifications of carbon. 

6. What volume will two litres of carbon dioxide 
measured at 0° C. and 760 m.m. become at a tem- 
perature of 49° C. and 760 m.m. pressure ? 

7. How was coal formed? Mention some of the 
different varieties. 

8. Describe the principle of the “ safety-lamp.”’ 

9. State how the different allotropic modifications 
of sulphur may be prepared, and mention their 
properties. 

10. How much sulphuric acid and copper must be 
used to obtain 14 kilos. of sulphur dioxide ? 

11. State how selenium and tellurium may be 
prepared ; their properties, and illustrate the analogy 
existing between them and sulphur. 

12. Grive the method of preparation, and proper- 
ties of silicon. Into what classes are silicates divided? 

‘13. How may arsenic be obtained from its com- 
pounds? Mention its properties and principal com- 


pounds. 
G. J. ROCKWELL. 
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THIRD CLASS (A DIVISION). 


EncuisH LITERATURE. 


1. Trace the progress of English Literature through 
the Stuart period and the Commonwealth. 


2. Give some account of Knox, Bacon, Milton, 
Selden, Usher, Dryden. 

3. What leading authors were alive at the acces- 
sion of James I? 

4. Who wrote the “ Rehearsal,’ what was it in- 
tended to ridicule? and what influence had it upon 
dramatic literature? 

5. How does Milton characterize Shakespeare and 
Ben Jonson in the L’ Allegro? 

6. What is the Comes, where and hy whom was 
it written? What sentiment runs through it ? 


7. Mention the authors of the following work. 
“The Silent Woman,’ “The Scornful Lady,” 
‘¢ Knight of the Burning Pestle.’” “ Hudibras, ’’ “ Le- 
viathan,”’ “The Gentleman Usher,” “Titles of 


Honour,” “Tenure of Kings and Magistrates.”’ 
J. SUMVERS. 
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ALGEBRA. 


1. How many different combinations can be form- 
ed with cight letters taken four at a time? 

2. Give the formulas for Z and S in an arith- 
metical progression. 

3. The sum of four numbers in arithmetical pro- 
eression is 24, and their continued product is 945; 
what are the numbers ? 

4. Expand (a + .r)—* into a series. 

do. Give Cardan’s formula for cubic equations. 

6. Given the equation 

w’— su° — 12u4+24 = Oto find the 
number and situation of the real roots by Sturm’s 
theorem. 

W. E. Parson. 


GEOMETRY. 


1. Similar triangles are to one another as the 
squares of their homologous sides. 

2, An angle formed by a tangent and a chord, is 
equal to an angle in the opposite segment of the circle. 

3. To find the side of aregular polygon of fifteen 
sides, which may be inscribed in any given circle. 

4, Given the radius ofa circle unity, to find the 
areas of regular inscribed and circumscribed hexagons, 
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5. If we assume the diameter of the carth to be 
7,956 miles, and the eye of an observer be 40 fect above 
the level of the sea, how far distant will an object be, 


that is just visible on the earth’s surface? 
Horace WILSson. 


PuHysIcaAL GEOGRAPHY. 


1. What difference exists between the climates of 
the northern and southern hemispheres ? What causes 
produce that difference ? 

2. What are the monsoons? What causes them ? 
Explain the influence of deserts upon monsoons and 
rains. 

38. Describe some of the offices of clouds in the 
physical econony. 

4. How do you account for the formation of bars 
and deltas? What rivers are famous for deltas? 
Why has the Amazon no delta ? 

5. What are crevasses?’ How do you account for 
them? What are moraines, and how are they formed ? 

6. What are the chief agents in begetting cur- 
rents? What are the subordinate agents ? 

7. What evidence do ocean currents afford as to 
the character of the Antartic regions ? 
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8. What evidences are there that the moon is the 
cause of tides? What is meant by diurnal inequali- 
ty and how do you account for it? 

9. At what depth and in what kind of water is the 
coral polyp found? How is the formation of coral 
islands in deep water accounted for? 

10. Describe the work that has been done by the 
infusoria of the sea. 

11. In what part of their belt of production are 
plants generally the most prolific? Give examples. 

12. What can vou say of the importance of coal? 
Of the formation of coal-beds ¢ Of the distribution 
of coal-beds over the earth ? 

13. Explain how the climate of a region may be 
affected by the work of man. Give examples. 

14. Point out some of the physical influences of 
the great number and extent of the fresh-water lakes 
of North America. 

15. Describe the rainy seasons and the rain winds 
of Central America, Mexico, and the north west coast 
generally. 


Horace WILSON. 
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Encutsu History. : 
To AccrEssion oF Witu1AM III. 


1. Name the successive occupants of the British 
Isles. 

2. Who were Caradoc, Arthur, Alfred, Macbeth, 
Canute and William I. ? 

3. Give the successive Dynasties since 1066. 

4, What occasioned the War of the Roses ? 

5. What events in the Reign of Henry VIII. are 
most noteworthy ? 

6. Name the most eminent characters in the reign 
of Elizabeth. 

7. What was “the Commonwealth’ ; and how 
long did it last ? 

8. What led to the accession of William III. ? 

9. Describe the British Parliament. 

Epwo. W. SYLE. 


PuHysICs. 


1. According to the “ wave theory,” how is light 
produced ? 

2. What is the law relating to the intensity of 
light ? Illustrate. 

3. State the action of convex and concave lenses 
on light. 

4. Describe the single-prism spectroscope. 
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5. Explain why it is that the lines in the “solar- 
spectrum ”’ are black. 

6. Describe an experiment which proves that sound 
is capable of being refracted. 

7. Give the theory of the operation of the “ gal- 
vanic battery.”’ 

8. Give Ampére’s theory of magnetism. 

9. Describe Oersted’s experiment. 

10. State the laws of the attraction and repulsion 
of currents. 

11. For what purpose is the “relay ’’ used in tele- 
graphy ? 

G. J. RocKWELL. 


Human AND CoMPARATIVE ANATOMY AND 
PHYSIOLOGY. 


1. What Organs are essential for the production 
of Sound ? 

2. In what respect does the respiratory apparatus 
of Birds resemble that of Insects? 

3. Give the names and functions of the Cranial 
Nerves. 

4, Give the principal parts of the Eye, and their 
USES, © 

5, Describe the Internal Ear. 

D. B. McCarrer, 
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RHETORIC. 


1. What is rhythm in prose and poetry, and how 
1s the melody of sentences often best secured ? 

2. What may be said of the elasticity of the Eng- 
lish Language; how may it compare in dignity, 
strength, precision and smoothness with other lan- 
guages ? 

3. Define style; what produces variety in style, 
and to what should it be adapted ? 

4, What isan essential pre-requisite to perspicuity, 
and how is it sometimes violated ? 

5. What is the opinion of Gibbon, Prescott, Web- 
ster and Carlyle on the mode of acquiring a good 
style? 

6. State the four objects of Writers and Speakers, 

7. What is invention in Rhetoric, aud what gene- 
ral rules should be employed as a guide in it ? 

8. Give the rules which embrace the most valuable 
general principles of Elocution. 


H. N. Ain. 
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THIRD CLASS.—B. DIVISION. 


ENGLISH LANGUAGE. 


. 


1. Correct the spelling of the following words and 
give their meanings. 

Proverbal -~ litrally — mordlin—abtrusive—purra- 
ded—affruntry — curosty— fisick—littariture—prodi- 
geus—weery—sollitry — ile—vorlt—boste—ekstisy — 
lire —seareen—pennury—trofees. 

2. Compose a few lines containing the following 
words and expressions. 

Curfew—sun is setting—cattle—across the fields 
are—tired ploughman is—home—scene—glimmers— 
eye—air—tfull of—except bectle—flight—sheeps’ bells 
—tinkle—owl is—in yonder—complaining to—of 
some one—near her perch—interferes—rcign. 

J. SUMMERS. 


ALGEBRA. 
1. Find the values of the forms © ag : “al 4 
0’a’ a’ o 
2. What properties of roots depend upon the law 


of signs in involution ? 


3. Divide 15 c* (a-d)' by 3 c? (a-6) 4. 


4, Prove that — == y"—", when mand are frao- 
tional. 
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5. Deduce a rule for extracting the square root of 
a binomial surd in the form of a + V6. 
What is the square root 7 + 30 /-2? 


6. 25 x*? + 6 + 3 == "2, Find x. 

7. Given x? + * y = 56 and «xy + 2y° = 60, to 
find « and y,. 

& Give x+y = Sand «' + y* == 2402, to find x 
and 7. 

9. Write the four forms necessary to represent all 
the varieties of the general equation «° +2 ax =4, and 
find the roots of these equations. Now determine what 
conditions will render these roots real or imaginary, 
positive or negative, equal or unequal. 

10. The sum of two numbers is to their difference, 
as 4 to 1, and the sum of their squares is to the greater 
as 102 tod. What are the numbers? 

Horace WILSON. 





EnGLisH History. 


1. Describe the original inhabitants of England, 
Treland and Scotland. 

2. At what time did the Romans abandon Britian, 
and what was the effect of Roman civilization on the 
Britians ? 

3. At what time did the Saxons settle in England? 
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4. Give some account of the reign of Bgbert and 
Alfred. ) 

5. Give an account of the battle of Hastings and 
the results. 

6. What were the game laws, and what was meant 
by the new forest? 

7. Give a detailed account of the “War of the 
Roses,””? and who was proclaimed King after the death 
of the Duke of York ? 

8. What led toa change in the relation between 
Henry the &th and the Pope, and how did the latter 
seek to avoid a quarrel with him ? 

9. Relate the particulars of the gunpowder plot. 

H. N. Abin. 


RHETORIC. 


1. What is the derivation of the word Rhetoric, 
and what did the ancients regard as essential to the 
mastery of this art ? 

2. State what advantages result from the study 
of Rhetoric and what is its province as a science. 

3. What is the common aceeptation of the term 
Genius ; how does it differ from Taste ; which is the 
higher power and as possessed by individual minds 
which extends to the wider range of objects ? 
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4. How does the emotion produced by novelty 
compare with that excited by beauty ? 

5. Show that novelty is possessed by objects in 
different degrees. 

6. Enumerate the most fruitful sources of moral 
sublimity ; exemplify each. 

7. What are the advantages which accrue from 
the use of figurative language. 

8. What is style and from what derived? 

9, Enumerate the principal varictics of style and 


define the seven essential properties of style. 
H. N. AL.in. 


Hrman ANATOMY AND Prrysto.ocy. 


1. Name and describe the Glands concerned in 
Mastication and Digestion. 

2. Describe the Capillaries apd their uses. 

3. Give a general account of the Skin and its 
constituent tissues. 

4. How many kinds of Nervous matter are found 
in the Brain; and how are they distributed? 

5. Describe the Membranes, Humors, etc., of the 
eye. 

D. B. McCarter. 
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THIRD CLASS (C. DIVISION), 


ENGLISH LANGUAGE. 


1. Give a sketch of Mr. Boswell after Macaulay. 

2. Correct the spelling of and explain the follow- 
ing words—survyl—emperteenint—tarverns—intleckt 
— clammurus—maudling—weemies—mavlusly. 

3. Explain and give the context in Gray’s elegy 
of the following: plods—stubborn-—clarion—envied— 
heraldry —long-drawn — lyre—tyrant—penury—ing- 
lorious—fretted. 








J. SUMMERS, 


GENERAL Iistory. 


1, What inhabitants are represented by the two 
great races (the Aryan and the Semitic), and among 
the descendence of which may we class such men as 
Descartes, Dante, Michael Angelo, Charlemagne and 
Shakespeare ? 

2. What specimen of Semitic literature have we, 
and what facts only does it embody; together with 
an account of the Hebrew Kings. 
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8. *What gave rise to the Peloponnesian War, and 
what effect had these reverses on the progress of art 
and literature at Athens ? 

4. What was the first code of written laws in 
Rome, and at the demand of which party were these 
drawn up ? 

5. Into what three periods may we divide the 
Middle Age ? State the divisions of society, and the 
beneficial results arising from the Crusades ? 

6. What principal dynasties have controlled the 
German empire since the overthrow of Rome ? 

7. What was the cause and general result of the 
thirty years war in Germany? 

8. State the particulars of the Franco-Prussian 


War. 
If. N. ALMin. 
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EXAMENS DE FIN D’ANNEE 
(1875-1876.) 


SECTION FRANCAISE. 


1kZ DIVISION. 


ALGEBRE. 


Décomposer le polynéme & 5 variables 
(1) w4yisrtertert(etytc+urey)’, 
composé de 6 carrés, en une somme de 5 carrés de fonc- 
tions homogénes du 1 degré. 

Chercher sil y a une loi dans la succession de ces 
fonctions, et en déduire, par généralisation, la décom- 
position d’un polynéme & 2 variables, de la forme (1), 
en une somme de » carrés de fonctions homogénes du 
du 1 degré. 

MANGEOT. 
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GHoMETRIE DESCRIPTIVE. 


1. Construire l’intersection d’une sphére et d’un 
cylindre de révolution. 

Données—Le cylindre est tangent au plan horizontal 
et ses génératrices sont perpendiculaires au plan 
vertical. Ja sphére a son centre sur la génératrice 
de contact et a pour rayon le diamétre du cylindre. 

On ne représentera que Ja moitié de la sphere 


située au dessus du plan horizontal. 
MANGEOT. 


GEOMETRIE ANALYTIQUE PLANE. 


Etant données deux hyperboles homofocales, on 
inscrit dans T’une d'elles des cordes tangentes ? 
autre. Trouver le lieu des milieux de toutes ces 


cordes. 
MANGEOT. 


GEOMETRIE ANALYTIQUE DANS LESPACE. 


1. Trouver la surface engendrée par une droite 
s’appuyant sur un cercle donné et sur deux droites 
fixes qui rencontrent le cercle aux extrémités d'un 
méme diameétre. 

2. Trouver le lieu des projections du centre dun 


ellipsoide sur tous ses plans tangents. 
MANGEOT. 
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PHYSIQUE. 


1. Prouver, par la reflexion totale, Vinégale ré- 
frangibilité des rayons du soleil. 

2. Expliquer Ja présence des raies obscures dans 
le spectre solaire. 


MECANIQUE. 


1. Démontrer le principe fondamental des engren- 
ages. 

2. De lengrenage & flancs et de lengrenage & dé- 
veloppante de cercle dans le cas d’un seule rone et de 
plusieurs pignons. 


ALGEBRE. 


(1). Décomposer le polynéme. 

(1). Ce BY IS A P=) (Cray? eat +0)?, 
i. cing variables n, y, z.—, en tne somme de cing carrés 
et en dédtire Ja Joi de formation des fonctions liné- 
aires qui cntrent dans eette décomposition. 

2. Kerire, par généralisation, la decomposition dun 
polynéme & 2 variables de la forme (1) en une somme 
de # carrés du fonctions lineéaires et homogénes. 

GEOMETRIE ANALYTIQVE A 2 DIMEN. 

tant données 2 hyperboles homofocales trouver et 
construire Je lien des milieux des cordes de Lune des 
hyperboles, tangente 4 l'autre. 

GEOMETRIE ANALYTIQUE A 3 DIMEN. 


1. Trouver le lieu engendré par une droite qui s’ap- 
puie & la fois sur un cercle donné et sur 2 drojtes qui 
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passent par les extrémités d’un méme diamétre du 
cercle. 

2. Trouver le lieu des projections du centre d’un 
ellipsoide sur tous ses plans tangents. 


GEOMETRIE DESCRIPTIVE. 


Trouver ]’intersection d’un cylindre de révolution 
dont l’axe est perpendiculaire au plan vertical et re- 
posant sur le plan horizontal, et d’une sphére dont le 
rayon est égal an diamétre du cylindre ect ayant son 


centre sur la génératrice de contact. 
KLOTz. 


2e DIVISION. 


GEOMEIRIE. 


]. Le edte un carré est 
de 10 métres et celui dun 
pentagone régulier est de 8 
metres. Quel est de ces deux 
polygones celui dont la sur- 
face est la plus grande ? 

2. Trouver la valeur d’une 
couche sphérique et démontrer qu'elle est équivalente 
au volume d’un tronc de cone dont les rayons des 
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bases sont les mémes que ceux des deux sphéres et 
dont Ja hauteur est le quadruple de l’epaisseur de la 
couche sphérique. 

3. Mener un plan tangent & trois sphéres don- 


nées, 
P. FouqueE. 


ALGEBRE. 


S 1. Uncdéne a pour 
base, la base supérieure 
(un trone de cdne, les 
surfaces convexes de ces 
deux corps sont égales 
et les aircs de leurs 
sections méridiennes 
sont aussi équivalentes. 
Le volume de ces solides 
B réunis est équivalent 

qui aurait pour rayon la hauteur du 
troncde céne. Cette derniére hauteur étant supposée 
égale & 1™, 50, on propose de calculer & 1 centimétre 
prés, les rayons des bases et la hauteur du cdne 
superpose. 

2. Développer en série F (v7) =L. (1 + 2) et 
arriver & la formule qui sert & calculer les logarithmes 
Népérieus. Indiquer une limite de l’erreur en s’arré- 
tant & un certain terme. 





P. FouqvueE. 
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GEOMETRIE DESCRIPTIVE. 


1. Trouver langle formé par deux droites quel- 
conques de espace. (Méthode des Rotations.) 

2. Déterminer la section dun cone droit par un 
plan quelconque, mener Ja tangente en un point de 
cette section et construire le développement de la 
courbe intersection. (Méthode des changements de 


Plans. 
P. FouQueE. 


GLOMLIRIE ANALYTIOQUL. 


Trouver léquation de Ja Lemniscate sachant que 
cette courbe est Je hen géomedtrique des points tels 
uue le produit des distances de Chacun (eux & deur 
points fixes, nommes foyers, est égal auc arré de la 
moiitié de la distance focale. Construirela courbe. 


P. FouQut. 


PHYSIQUE. 


1. Lunette terrestre. 

2. Bobine de Rubhmkorff. Le son produit par 
laiguille étant supposé six, calculer le nombre 
d’interruptions et de retablissements de courant en 


une seconde. 
P. Fougve, 
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MECANIQUE. 


1. Théoréme de Chasles. 
2. Joint universel. 
KtLorz. 


2 ET 8” DIVISION. 


COMPOSITION LITTERAIRE. 
NARRATION. 


Cyrus délivré de Ja mort et sun enfance. 
Argument. 


Astyage roi de Médie a une fille unique qu’il donne 
en mariage & un Perse.—Peu de temps aprés il a un 
souge dont linterprétation jette la terreur dans son 
dme.—Dominé par la jalousée il fait revenir sa fille, 
il surveille avec anxiété le moment de sa délivrance. 
L’ Enfant né, il le remet & un de ses officiers avec ordre 
de le faire périr. 

Dix ans apres, cet enfant, qui avait été sauvé par 
une esclave du Rol, conduit devant Astyage, pour 
subir un chétiment, dévoila en méme temps son exist- 
ence, son caractére et son origine. 
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Cyrus grandit, et avec ses années grandirent aussi 
ses souvenirs, ses idées et son ambition.—II devint le 
vainqueur de son aicul. Le conquérant de Il Asie, 
en un mot, le puissant roi de Perse. 


Narration. 
L. Dury. 


COMPOSITION. 


Sur les Figures et les Formes du Style. 

1. Parmi les moyens modificateurs de expression 
de la pensée, quels sont ceux qui sont Je plus em- 
ployés par les Pottes, les Orateurs et Jes Ecrivaius? 
Et sous quel nom ont-ils été classés par les Ithétheurs ? 

2. Qwapelle-t-on Figures ? 

3. Quel est le but et object propre des Figures ? 

4. Quelles sont les cing régles générales, relatives 
au style figuré, que doivent observer les Ecrivains et 
les Oraturs ¢ 

5. Comment les Rhéteurs ipcientais Jes divers 
mouvements de style qui tiennent 

1°. Ausentiment et dla Peusée? 
. 2°. Aux mots seulement ? 

6. Combien distingue-t-on ne Figures de Peuscée ? 
—quelles sont les principales ? 

7. Qu’est-ceque |’ Autithése ?—quelle est la quali- 
té éssentielle de cette figure ? 
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8. Qu’est-ceque l’Ironie?—quelle est la condition 
qu’exige l’emploi de cette figure ? 

9. Qu’est-cequ’une figure de mots, et combien en 
distingue-t-on ?—quelles sont les principales ? 

10. A quoi surtout doit étre subordonné l’emploi 
de ces figures ? 

11. Qu’est-ceque la Métaphore ¢ 

12. Quelles sont les trois qualités de la Métaphore ? 


L. Dury. 


TROISIEME DIVISION. 


CoMPOSITION D’ HISTOIRE 
Faites un résumé trés succinct. 


1. De l’ Histoire Ancienne.—Des anciens peuples de 
Porient; les hommes des temps primitify; la dispersion 
des peuples ; les grandes races humaines ; premiers 
commencements de la civilisation ; cités lacustres ou 
Palafites. Les Egytiens ; Ies Phéniciens ; les Juifs ; 
les Assyriens et les Babyloniens ; les Médes et les 
Perses, les Grecs et les Romains ; le Christianisme. 

2. De VHistoire du Moyen-ige. L’invasion des 
Barbares; la chttte de Empire d’occident ; origine et 
progrés de l’Islamisme ; grandeur de Charlesmagne ; 
invasion des Normands ; importance des croisades et 
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leurs résultats pour la civilisation Européenne. Dé- 
couvertes et inventions: le ver-a-soie; la poudre a 
canon ; la Boussole ; ]’ Imprimerie. 

3. De l’ Histoire Moderne.—La fin de Ja guerre de 
cent ans ; chiite l’Empire d’ Orient ; les Turcs prennent 
Constantinople ; Christophe Colomb découvre le nou- 
veau monde ; la réforme par Luther; décadence de la 
maison d@’Autriche; Louis XIV et son siécle; les Phi- 
losophes et les Reformateurs. 

4. De VHistoire Contemporaine.—La révolution 
Francaise; le Consulat et 1’ Empire: la restauration et 
les traités de 1815 ; le Deuxiéme Empire ; la guerre 
de Crimée ; unification de ]'Italie ; révolution d’ Es- 
pagne; guerres de Ja Prusse avec l’Autriche; de 
Allemagne avec Ja France ; insurrections en Tur- 
quie ; abdication du Sultan. 


L. Dery. 


ARITHMETIQUE. 


1, La longitude de Paris ¢tant 0°, celle de Tokio 
est de 137°35'. Ces deux longitudes sunt Orientales, 
on demande quelle heure il est & Tokio, lorsqu’il est 
1 heure de Vaprés-midi & Paris? 

2. En France, |’Etat percoit ts duprix des places 
sur les chemins de fer, au lieu du vv qu’il percerait 
autrefois; cette augmentation rapporte 16 millions 


—147— 


de francs & l’Etat. Quelle est la recette magenne des 
chemins de fer, pour le transport des voyageurs ? 


3. Le mille marin correspond & Dare de 1 minute 
sur un erand cercle terrestre, la lieue marine vaut 3 
milles, calcwler combien il y a de lieues’ au degré et 
combien ces licues valent de métres. 


P. FouQuvueE. 


(FEOMETRIE. 


1. Démontrer que dans tout triangle rectangle. 
lv. Le diamétre du cercle circonscrit est ¢gal 
i hypotenuse. 
Zo. Le diameétre du cercle inscrit est égal a 
l’excts de la sommie des deux cétés de Dangle 
droit sur hypotenuse. 
%. Le rayon de la surtace des mers suppos¢e sphé- 
rique est Cgal & 6,366,198 métres. A quelle distance 
peut s’étendre en pleine mer la vue d’un observateur 
placé au sommet d’une tour 4 50 métres au dessus du 
niveau de l'eau ? 

3. Diviser un cylindre eu deux parties équivalentes 
par eu cylindre concentrique, c’est-i-dire ayant la 
méme hauteur et le méme axe. 

P. FouQue, 
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GEOMETRIE DESCRIPTIVE. 


1. Trouver -l’intersection de deux plans quel- 
conques, en supposant que la feuille de ’épure n’est 
pas assez grande pour avoir l’intersection des traces de 
ces deux plans. 

2. Parun point donné, mener une droite s’appuyant 
sur deux autres droites données. 

P. FouqueE. 


TRIGONOMETRIE. 


1. Démontrer que la somme des sinus de deux 
ares est & Jeur difference, comme la tangente de la 
demi-sommne est & ja tangente de la demi-difiercnce. 

2. Verifier la relation : 

Tg.at Tg. b — in (at ”) 
Cosa. Cos 6. 

3. Rendre calculable par logarithmes Dexpres- 
sion: y = Sec. a te Sec. 0. 

P. FouQue. 


CoMPOSITION EN ALGEBRE. 


1. Calculer les deux cétés d’un triangle rectangle 
dont on connait l’hypoténuse (a) et le périmétre (2 p). 
Discuter les valeurs trouvées. 
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2. Transformer l’expression : 
Vbec+2bV beh? X Vbc-2 bWb ch? 
& une autre n’ayant pas de radicaux superposés. 


COMPOSITION EN PHYSIQUE, 


1. Loi d’Ohm. 
2. Précautions & prendre dans le choix dun galva- 
nométre. 
8. Loide Lintz. L’expliquer sur un exemple. 
Kiorz. 
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REGISTER OF STUDENTS. 
1876. 


N.B.—The classes are arranged in the order of their 
relative grades at the July examination. 


STUDENTS SENT ABROAD. 


To AMERICA. 


Miura-Kadsuo oe Tokio. 
Komura-J utaro ..»Miyasaki. 
Saito-Shiuichiro ... ... .. Psuruga. 
Kikuchi-Takeo ..lwate. 
Matsui-Naokichi ... Gifu. 
Hasegawa- Yoshinosuke ...Mitsuma, 


Nanbu-Kiugo 


Hirai-Seijiro ..- Ishikawa. 
Haraguchi-Kaname ... Nagasaki. 
To ENGLAND. 

Triye-Nobushige ...  ...0 ... 0 «. --- Yehime. 
Okamura-Teruhiko -»» Lokio. 
Sagisaka-Naoshi ... .»» Lochigi. 
Sakurai-dJ ji... cos cee vee eee .. Ishikawa. 
Sngiura-Shigetake ... «. .. Shiga. 


oe Psuruga, 


Sekiya-Kiyokage. ee eee eve ees eco ee Gifu. 

Masuda-Raisaku ... ... 12. ese eee oe Oita. 

Taniguchi-Naosada ...  ...  o.. »» Sakai, 

‘ To FRANCE. 

Furuichi-Koi Wee. “AGC wae: Bee: “ee ese eliKamns 

Yamaguchi-[anroku ... fe: 3 ... Shimane. 

Okino-Tadao .-. Loyooka. 
To GERMANY. 

Ando-Kiyoto .-- Kumamoto. 


SPECIAL COURSES. 


Mippitr Law Cu.iass. 


Nomura-Chinkichi ... Kumagaya. 
Jctnion Law Cuass. 
Fujita-Takasaburo .-. Yehime. 
Nishikawa-Tetsujiro ... --- Aomori. 
Takahashi-Kenzo... ...Chiba. 
Kawakami-Kinichi --e Lamaguchi. 
Watakeyama-Shigeaki... --- Lokio. 
Yamaoka-Yoshigoro ... .-- Hiroshima. 
Kume-Sukekichi... .. Gifu. 
Motoyama-Masahisa ... --. Tokio. 
Oki-Fusahide ... Tokio. 
Matsumura-Jinzo .-- Ibaraki. 
Yezawa-Ichirof ... ae .-. Lokio. 


Tt Deceased. 


—152— 


MippLeE CHeEmistry CLASss. 


Takasu-Rokuro ..6 ... ee eee “eee eee LOKiO. 
Kuhara-Mitsuru ...  ... ee. eee vee | ee OK nyama. 
Miyasaki-Michimasa ... ... 6. oss so Lsuruga. 


JUNIOR CHEMISTRY CLASS. 


Iwaya-Riutaro ... wee eee vee eee) oe Shiga. 
Oshima-Michitaro sig Wen ges? Gee sel wate: 
Ishimatsu-Sadamu swe wee wee eS wee Fukuoka. 
Ito-Shinrokuro ..- ce eee eee wee LDarraki.n 
Isono-Tokusaburo es nee eee owes) wee Mitsuma., 
Takayama-Jintaro  ... «2. wee wee Sw ASHikawa. 
Watanabe-Jinichiro ... ... «.. es «Saitama. 
Takamatsu-Toyokichi... ... ... ...  ++.Tokio. 
Watanabe-Wataru ss... nee wee tee vee LOKI.“ 
Kobayashi-Keinosuke... ... ...  ...  ...Tokio. 
Fukuda-Riosaku... ...  ... os. ese «ee LOkio. 
Takeo-Masanobu... ... see see see ove LOkio. 
Suzuki-Shunsaburo* ...0 ... 0... ... «ee Ashikawa. 
Taneda-Orizo* ...  ... see cee eee «ee Kaitakushi. 
Kobayashi-Kannojo* ... 0... ...  ... «Tokio. 


* Absent from examination. 


JUNIOR ENGINEERING CLASs, 


Kitamura-Shigetaka ...0 00.0... 22. 0 eeed€Gchi. 
Ishiguro-Isoji ww. ee ee ee) eee Dshikawa, 
Sengoku-K6 dee SEs See, wie eee, reed OUT: 
Nakakuki-Nobuyori. ... ...  ...  ... =... Lokio. 
Okada-Ichizo ww. we wee eeeee Se ASHI KAWa, 
Mita-Zentaro =... vee ee wee wee wee LOCH IB. 
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GENERAL COURSE. 


First GENERAL CLASS. 


Kawakami-Shintaro ...  ... ose see = eee LOKiO.w 
Tomitani-K6fua ...0 ... wk ue uae eee Lokio. 
Wada-Masachika... ... «© seo «oe «ee Shizuoka. 
Kawamura-Isami... ...  ...  ... «Shizuoka, 
Ohara-Kenzaburo Wr Se. we, - Ged, oaee Lh OKIOZ 
Hiraiwa-Tsuneyasu 0. 0.2. wee wee eee T'Oki0. 
Koto-Bunjiro ... uae eee eee eee ee SHiMane. 
Suzufuji-Yasuroku  ...... see) wee) eee Kumagaya. 
Masujima-Rokuichiro... ...  ...  ...  ... Shiga. 
Matsuzaki-Naoshi eee wee vee) wee) wee MLitstuma. 


Futami-Kiozaburo  ... wee Chaiba. 
Isono-Hakaru ss... ws. ws ww) ee OK ayama. 
Oyagi-Masaichiro sony cea when foe ae DOkio, 


Miyake-Ilisanori... 60.0 00. ee) eee) ee Shi Kawa. 
Kitamura-Yataro... ... see see eee eee hOKiO. 
Chikami-Kiyomi ... ... 1... 0...  «.. -Kéchi. 
Nishi-Matsujiro ... 0... cee ane nee) eee Nagasaki. 
Omai-Hirotada ... 1... 6s see eee = nee LOKIO. 
Kawara-Katsuji ...  ... sce ee eee oe AOMOF. 


Fukushima-Suminaga*  .... ... ... «Chiba, 
Nakakuki-Nobutomo*... ... 0.0. eee) oes LOKio. 
Katsura-Seitaro*®... 1... se. eee see) wee LOKIOW 
Tadera-Shioichit... ... see see ee. ee Shizuoka. 
* Absent from examination. 
Tt Deceased. 


ae 57 oe 
SECOND GENERAL CLass Jd. 


Yamazaki-Tamenori ... ... ... ... «.-lwate. 
Tachibana-Kané... ... ... ... «.. ..-Ushikawa. 
Suyenobu-Sayoji... ... 0 66. eee eee eee MK Ochi. 
Takahashi-Kadsumasa wee eee eee) oe Kumagaya. 
Murayama-Bunzaburo... ... ... ... «Ishikawa. 
Mumedani-dJunji ... 2.20 vee eee wee Se HI KAMA. 
Ishido-Toyota  ... 22. se. eee eee) oe Hiroshima. 
Omori-Shunji ww. wee wee wee eee eee WaManashi. 
Ota-Kenjiro... ... 0 ... 0 .. «2 ae. «Shizuoka. 
Uno-Tadahiro ... ... wwe wee e+ Shizuoka. 
Yamashita-Yutaro... «.. ane eee KOCHI. 
Kusakabe-Benjiro ... ws. wee wees ga. 
Nakakuma-Keizo... ... ... es ee «.»-Mitsuma. 
Nakazawa-Iwata... 60.0 66) eee eee eee L'suruga, 
Sugioka-Masahisa ...  ..) wee wee ee eshikawa. 
Akiyama-Genzo ... «2. ese eee eee ee Chiba, 
Uchida-Sansei ww. wee eee wee we ee Chibn. 
Nojiri-Busuke ... 0... wee eee eee Loki. 
Watanabe-Yeijiro «4. wee nee eee wee Nagasaki. 
Sokata-Sadakazu... ... «65 see eee) ee LOKioO.w 
Sakasaki-Naomichi ... ... ... ... ..dX6chi. 
Kawano-Shachio... ... 1... ss e+ dSumamoto. 
Yamanaka-Hiida... ... ... os. ose «+ Kumagaya, 
Usui-Wataru ws. cee cee tee tee wee LOKiOw 
Hida-Mitsuzo «ws nee wee wee Sl we SHIZUOKA, 
Hasuike-Koretaka .... 4.2 se ase ee Tokio. 
Iriye-Takanosuke  ... wee nee wee eee Athi kawa, 
Fukuda-Togo =... cue see ee aoe oe LOKiO. 
Fujikawa-diro 11. os. cee eee wee wee LOO. 


—155— 


Yamamoto-Kenzo* 
Natsume-Daiichi* 


* Absent from examination. 


Niigata. 


ee Lokio. 


SECOND GENERAL C.Lass B. 


Yoshida-Tomokichi 
Kasahara-Itaru : 
Yoshida-Hikorokuro ... 
Miyazaki-Michisaburo 
Uyeno-Terumichi 
Imai-Seizo ... 
Moriya-Monoshiro 
Ishida-Ninao 
Matsura-Sayohiko 
Matsumoto-Osamu 
Oka-Tanenobu 
Ono-Kinzaburo 
Yanagi-Sozo 
Fukutomi-Takasuye 
Aoki-Motogoro 
Tanokami-Seizo ... 
Saburi-Takashi 
Yamashita-Denkichi ... ... 
Koshiba-Yasuto ... 

Sasaki-Chiujiro ...  «. 

Kida-Torao ... 

Kido-Tanchisa 

Tsubota-Hidekiyo 
Fukushima-Renpei =... see eee wee 
Saigo-Hisamichi...  ... 


.. Ishikawa. 


.-e Lsuruga. 
..e Hiroshima. 
... Miye. 
--- Ishikawa. 
.-- Shizuoka. 
.. Okayama. 
... Psuruga. 
-.- Kochi. 
... Okayama. 
.+» Lokio. 
... Shikama. 
..- Miodo. 
.» Kochi. 
.-» Tochigi. 
--- Okayama, 
...Okayama. 
... Kumagaya. 
.--Chiba. 
... Psuruga. 
.. Shiga. 
+» Lokio. 

-» Tokio. 


.. Psuruga. 


Tokio. 


Nakamura-Hisatsune ...  ... «0. «es  «eeK6cebi. 
Udagawa-Samuro es. “eels seen gear “ee LORIO: 


Shimada-Yoshinobu* ... ... .... 2... «ee Tokio. 
Terachi-Sakichi*... ...0 ... 0... oe. «eeLiroshima. 


* Absent from examination. 


Trirp GENERAL CLAss A. 


Koga-Nobumasa ... ... 0... 64. eee we Shizuoka. 
Kurata-Yoshitsugu... ww. wee wee ee Nagasaki. 
Kodera-Shinsaku a Me Ste was aad Shikania, 
Ishikawa-Iwao ... «0. 0... wee eee ee SHikama. 
Funakoshi-Tetsujiro ... 0... 0... 0 «6. eee Fukuoka. 
Motoda-Hajime ... ...0 66. eee eee) oe Olt. 
Watanabe-Tomosaburo a, Sek, See? ew Saka 
Kochibe-Tadatsugu ... «0.0 eee wee we Nagasaki. 
Koba-Sadanaga ...  ...  .s6 eee eee eee Kagoshima, 
Wadagaki-Kenzo... ... +1. e+e eee eee Loyooka. 
Makino-Koretoshi ...  ... «se. «. «+dXagoshima. 
Okubo-Toshikazu «sw. wee Ss.) oe Kagoshima. 
Tango-Naohei ... «1 «se eee eee) ee Niigata. 
Kase-Chojiro ...  ... ... ws. «eee Tokio. 
Okakura-Kakuzo... ... 0 20 0.4, see) woe Luraga. 
Awoyama-Hajime ... on. os wae ee D's. 
Hashiguchi-Naoyemon ..._ .., ... ~~... Kagoshima. 
Mizuo-Kosaburo ...  ... «0. ss. coe ee Mitsuma. 
Sugenoya-Masaki .... ... sane sees KR UMagaya,. 


Adachi-Shintaro... 


Tsuchida-Tetsuo ... 
Hattori-Fukumatsu 


Yoshikawa-Shunkielii... 


Tamura-Tomosuke 
Sakamoto-Kiyofusa 
Kugo-Motonaga ... 


eee 


Kuroiwa- Yomonoshin* 


Masaki-Kenkichi* 


ee8 


* Absent from examination. 


..»Chiba. 


.. Ishikawa. 
ee. LOKio. 


.». Lokio. 
...Mitsuma. 
-». LOokio. 
.«» Lokio. 


» Kéehi. 


...Mitsuma. 


Tutrp GENERAL Crass B. 


Shiraishi-Naoji ... 
Nomura-Riutaro ... 
Tsuboi-Kumazo 
Tsuzuki-Keiroku... 
Fujitani-Takao 
Akiyama-Seigi 
Kato-Takaaki 
Kano-Shinnosuke 
Tijima-Kai 
Kurubara-Likotaro 
Koori-Riosaku 
Matsuda-Kojiro ... 
Tanaka- Ineki see 
Ilisata-Kotaro ... 
Iwakawa-Tomotaro 


Mayeda-Motoyoshi 


... K6chi. 


_ «ee Gifu. 


... Fokio. 

... Fokio. 

... Tokio. 

... Lokio. 

..- Aichi. 

--- Lliogo. 

... okio. 

-- Lamaguehi. 
.--Osaka. 

.-» Lokio. 

--- Yamaguchi. 
.. Ishikawa. 
...Aomori. - 


«+ KOchi. 


Suyeoka-Seilichi*... .... 0... see vee 

Amano-Tameyuki*® .... 0... see aes 

Yoshimura-Masayuki* ... 
Absent from examination. 


.». Yamaguchi. 
.-- Nagasaki. 
.- Ishikawa. 


Tuirp GENERAL Crass C, 


Hara-Riota ... me 
Honda-Magoshiro __s.. 
Aikawa-Taro 
Hotta-Rentaro 
Sakaguchi-Sakichi 
Nakagawa-Hisatomo ... 
Matsuno-Teiichiro 
Takahashi-Gentaro 
Fukui-Hikojiro 
Kato-Tsuneshichiro 
Kajima-Unokichi 
Kano-Kamematsu 
Oyagi-Kioda 
Shimomura-Sanichi 
Sudzuki-Mitsuyoshi 
Seki-Shinichiro ... 
Takahashi-Shigeru 
Sakai-Katsuhiro ,. 


Kumakura-Kiozo* mei. ek 


Okada-Kenzo*  ... 04, wk ween 
Tachibana-Kaijiro* ... ... 
Kato-J ungo* da; Wee. vous 


* Absent from examination. 


».. Fukushima. 
... Nagasaki. 
... Gifu. 

... Nagano. 

.- Niigata. 

.». Tokio. 

-.- Aomori. 
...oakai. 
»»eOsaka,. 

.. Chiba. 

... Tokio. 

.»» Lokio. 

oe KOCHI. 

. Toyooka. 

.. Mivye. 

... Lokio. 

... Kumamoto. 
.. Kochi. 


... Niigata. 
... Lokio. 

.. Kagawa, 
.. Ishikawa. 
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Junior CLass oF Puysics (FRencn). 


Terno-Hisashi  ... ... see ue eee) we Fuk vioka. 


Sakurai-Fusaki ... 0... ... 1... oo ...cshikawa. 
Senbon- Yoshitaka eo wee oleae. dad, -e LOK iO; 
Nakamura-K iohei Sie “wih: See: ese. . 2u ATC 


Nobutani-Teiji. ...0 12.00.08 eee eee) wee LOKiO. 
Ogata-Juzaburo ...00 ... 0... ene ewe eee DOKiOw 


First PREPARATORY CLASS. 


Yatabe-Mumekichi ... ...  ... «oe Akita. 
Toyota-Shinye ... ... ... ... «  .. Hiroshima. 
Kagawa-YosInkazu ... 0... wee) eee) Hiroshima. 
Nakamura-Kiyoo... ... 0... 00... ...  ... Yamaguchi. 
Wada-Yuji 0.00... 0... eee eee wee). Fukushima. 
Sameshima-Susumu ... 0... ee we) we Niigata. 


Kase- Daisuke joe. Yes... Bad whe. wae Pokio: 


Inouye-Ikutaro ... ww. wee Dshikawa. 
Takanose-Munenori ...0 ... 0 «ee wee ga. 
Nonoyama-Masayoshi wey, ole: ape deed OR1O. 
Nomoto-Iikoichi... ... 0... ... «2. ... Hiroshima. 
ITayashi-Tadamasa ... w. wee ee Shi Kawa. 
Ikeda-Yasushi  ...0 ee eee cae eee eee Lo yOOKa. 
Kobayashi-Unari*® —... ou. ee eee ee KAI. 
Midzunoya-Shinobu* ...  ...  ...  ... ... Tokio. 


* Absent from examination. 
SECOND PREPARATORY CLASS. 


Namba-Masashi ... ...  ... cee eee eee OKayama. 
Uyeda-Bunzo... wee wee ee wee ee Chika. 
Kiriyama-Tokusaburo... ...  ...  ...  «»-Nagasaki, 
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Akagi-Chikayuki ate, een, awe. coos 
Miwa-Kanichiro ... 
Mimori-Mamori ... 
Yasuda-Toto 
Mohara-Takashi ... 
Shioda-Jinmatsu ... 
Okada-Hideo 
Hasegawa-Masamichi . 
Nakamura-Susumu 
Watanabe-Tomoichiro ... 
Shida-Masami 


». Okayama. 
«+» Lokio. 

.. Miodo. 
...Oita. 

... Lwamaye. 
... Hiroshima. 
... Ishikawa. 
... lIJamamatsu. 
... Ishikawa. 


. Shizuoka, 
... Osaka. 
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TECHNICAL DEPARTMENT, 


ScHoot oF ARTS AND MANUFACTURES. 


First PREPARATORY CLASS OF CHEMICAL ARTS. 


Tanabe-Motosaburo 

Yajima-Daisuke ... 
Toamura-Tsuneakira ... 2. see vee 
Kawachi-Michitaka ...0 1... 02. eee 
Shinagawa-Morio 

Sugawara- Yasuki Mee aide 
Kitami-Hisamichi Ma ee 
Takatsu-Kinichi ... 

Kawara-Tadashi ... 

Shikada-Samuro ... 

Kitami-Koichiro ... 

Saigo-Masayoshi ... 

Terachi- Yasugoro 

Ban-Morishige 

Nonaka-Ichiro 1... 10: wee ane 
Yoshitake-Manpei «.. wee 
Shiomi-Tadashi ... 0... 0 cee eee oe 
Yamaguchi-Tomonosuke ... 1... 


... Niigata. 
.»» Lokio. 
... Lochigi. 
..Chikuma. 
.. Shikama. 
... Niigata. 
... Aichi. 
... Yamaguchi. 
... Nagano. 
... Ishikawa. 
... Yamanashi. 
...Chikuma. 
... Hiroshima. 
.«. Kioto. 
... Nagano. 
...Chikuma. 
... Psuruga. 


... Loyooka, 


Miyagi-Kenzo 
Yoshitsu- Yoshiyuki 
OgawatAtsumi 
Sato-Naoshi... ...  .. 


Kono-Michitomo... ... 


SECOND PREPARATORY 


Takeda-Yasunosuke ... 
Hidaka-Naritaka ... 
Matsuoka-Rokuro 
Inouye-Kenzo ...... 
Inaba-Shichiho 
Imamura-Takeshiro  ... 
Takagi-Seizo ae 
Takahashi-Genkichi 
Tozawa-Korevoshi 
Kobayashi-Takima —... 
Kamiyama-Masashi 
Nagashima-Kageyoshi 
Narita-Kinukitsu ... 
Matsuno-Michio ... 
Fujita-Minori 
Takezawa-Sakujiro 
Fujimiya-Kihei ... 
IJara-Bunzo... 1... os. 
Kobayashi-Kenzo 
Ohashi-Taiun 
Takahara-Heitaro 
Tamura: Masaakira 
Akagi-Masatatsu ... 


»» oakai. 
... Kumamoto. 
»»-Kéchi. 
... Aichi. 
wee eee Kioto. 


Crass OF CremIcaL ARTS. 


eee eee eee ..». Hiroshima. 


woe eee). Vamaguchi. 
... Mitsuma. 
.»» Hiroshima. 
oe ... Yehime. 
we oe)... Chikuma. 
»»- Kioto. 
wee eee Lokio. 
..» ...Aomori. 
. Nagano. 
... Lokio. 
... Tokio. 
.. Wakayama. 
vee eee L Okio. 
... Yamaguchi. 
»» Chiba. 
... Niigata. 
... Shizuoka. 
eee uae wee =~) eee ETiroshima. 
...saitama, 
...Miodo. 
ie, 8 ... Kochi. 
ee veg eee LOkioO, 
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Shimomura-Hirone ... ....... ... ...Chikuma. 
Kono-Michihisa .... ... ... ...  ... ...Mitsuma. 
Momota-Shiuji ses tee vee eee tee) we LOVOOKa. 
Nakahara-Sajima ses see eee eee wee LAMAGUChI, 
Takehisa-Masayoshi ... ... ... ... ... Tsuruga. 
Matsuzaki-Yoshimi ... ... .... .... ....wamai. 


SECOND PREPARATORY CLASS OF MECHANICAL ARTs. 


Nose-Migaku... «we ww. www. Niigata, 
Azuma-Kenzaburo... ...—«.. Sw Oitami. 
Suzuki-Morizo ...0 ... 0... 1... ee  ... Mitsuma. 
Nagata-Naotaka... ... 0... ...  ...  ... Tokio. 
Uno-Kaname vee eee eee wee) SH kama. 
Miwake-Masao ... ... ... «1. «2. ~~» Miodo. 
Mase-Masanobu ... ... «0. eee eee) we Aichi. 
Takao-Takeshi ... 2... 0 «0. 0... wee = ---Okayama. 
Matsuyama-Mankichi ae eet See; 45s leh, 
Yamashita-Mitsuatsu... ...  ...  ... Sakai. 
Matsui-Naotaro ... 2... 0 see eee eee ee KAI. 
Fujita-Shigejiro... 2... 12. eee eee wee SAKAI. 
Amagasa-Tadamichi ... ...  ... .  ... Tokio. 
Takeo-Kamekichi  ... ... ...  ... -«-Tokio. 
Matsuno-Masnayoshi ... .. ... .. «Niigata. 
Yoshida-Moriye... .......  ... ... «Niigata. 
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GENERAL SUMMARY. 


Students sent.abroad ... 

Middle Law Class 

Middle Chemistry Class 

Junior Law Class... 

Junior Chemistry 

Junior Engineering Class ... 

First General Clas» 

Second General Class A. ... 

- Second General Class B, ... 

Third General Class A. 

Third General Class B. 

Third General Class ¢. 

Junior Class of Physics 

First Preparatory Class of ere 
Second Preparatory Class of Physics 
First Preparatory Class of Chemical Arts 
Second Preparatory Clas» of Chemical Arts 


Second Preparatory Class of Mechanical Arts... 


Total 


21 


11 
15 


23 
3] 
29 
28 
19 
22 


15 
14 
233 
29 
16 





. 312 


Tokio 
Yehime ... 
Tochigi ... 
Shiga 
Oita 
Sakai... 
Shikama ... 
Shimane ... 
Toyooka... 
Kumamoto 
Yamanashi 
IIamamatsu 
Kioto 
Miye 
Miodo 
Kagoshima 
Aichi 
Iliogo 
Osaka 
Fukushima 
Akita 
Nagano ... 
Oitami 
Kaitakushi 
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Aomori... ... ... § 
Yamaguchi i. ata 79 
Chiba.... 2.0.0... wee 9 
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